Sketchy Surgery 


Preoperative and Postoperative 


Surgical Considerations 


1) PREOPERATIVE 
1.1 - Cardiac Risk Assessment and Perioperative Management - 
STEMI following Laparoscopic Cholecystectomy 


“EVENT of the Summer”: major adverse perioperative cardiac events 
~3% incidence, includes = cardiac death, nonfatal myocardial 
infarction, heart failure, ventricular tachycardia, and cerebrovascular 
accident (non-cardiac surgery) 

“RISK of injury”: individual risk of perioperative cardiac event > 
determined by individual baseline risk 

“Attention ALL cast and crew”: all patients undergoing surgery 
should be evaluated for cardiac risk; not all patients will require 
additional workup 

Dying in CGI-suit + POST: in emergency surgery, no time for 
preoperative workup and optimization > proceed with surgery > 
focus on careful postoperative monitoring to detect signs of acute 
cardiac events (patients are at higher baseline risk for cardiac event 
due to emergency status) 

“Review Of Script”: ROS (review of systems) = important to evaluate 
the presence of current cardiac symptoms 

Clutching chest: angina = cardiac symptom on ROS 

Puff of air: dyspnea = cardiac symptom on ROS 

Fainting: syncope = cardiac symptom on ROS 

Wavy lines from chest: palpitations = cardiac symptom on ROS 

Wet pants: extremity edema (+/- rapid weight changes) = cardiac 
symptom on ROS 

Falling on pile of pillows: sleeping on multiple pillows = cardiac 
symptom on ROS 

1 lazy worker: 1 MET (metabolic equivalent task) = bedridden patient, 
very poor functional status 


17) 


18) 


19) 


20) 


10 bricks + working hard: >10 METs = strenuous activity, running 


(high functional status) 

4 + flight of stairs: 4 METs = light housework, climb 1 flight of stairs, 
moderate recreational activity (>4 METs = lower risk of cardiac event) 
Arrow + “HIGH RISK”: <4 METs indicates higher risk of perioperative 
cardiac event 

“Association of Screen Actors” + IV: the ASA Physical Status 
classifies patients into six categories based on assessment of 
current active illnesses and conditions; can be used as an 
assessment of functional status 

“World History” book: past medical history (PMH) should identify 
history or presence of chronic diseases that increase risk of 
perioperative cardiac event 

Floppy heart balloon: decompensated or new-onset heart failure 
(including signs/symptoms suggestive of undiagnosed condition) = 
requires additional workup + treatment +/- cardiology consult for 
preoperative optimization 

Vibrating cell phone: significant arrhythmias (including heart blocks, 
and including signs/symptoms suggestive of undiagnosed condition) 
= requires additional workup + treatment +/- cardiology consult for 
preoperative optimization 

Beat-up 2-point jester hat: significant valvular disease (particularly 
aortic stenosis (AS) > carries increased risk of cardiac 
complications) (including signs/symptoms suggestive of 
undiagnosed condition) = requires additional workup + treatment +/- 
cardiology consult for preoperative optimization 
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21) 


22) 


23) 


24) 


25) 
26) 
27) 
28) 
29) 


30) 


31) 


32) 


33) 


Broken heart strings on lute: acute coronary syndrome (ACS, i.e. 


unstable angina, NSTEMI or STEMI) > requires immediate 
consultation to cardiology and medical management per unstable 
angina/N-STEMI or STEMI clinical practice guidelines; surgery must 
be postponed 

“Do not use for 60 days” on repaired lute: recent MI = within 6 
months; NO non-cardiac surgery should be performed for 60 days at 
minimum following an MI; risk continues to decline with additional 
time, but does not return to baseline risk 

Steam from ears: hypertension = PMH finding that may increase risk 
of perioperative cardiac event 

Candy: diabetes = PMH finding that may increase risk of 
perioperative cardiac event (diabetes is considered an Ml-equivalent 
medically) 

Kidney-shaped raisins: chronic kidney disease = PMH finding that 
may increase risk of perioperative cardiac event 

Fat: obesity = PMH finding that may increase risk of perioperative 
cardiac event 

Red stripe + mustard stains: peripheral vascular disease = PMH 
finding that may increase risk of perioperative cardiac event 

Black paint on hat: cerebrovascular disease = PMH finding that may 
increase risk of perioperative cardiac event 

Cigarette: smoking or illicit drug use (methamphetamine, cocaine) 
may increase risk of perioperative cardiac events 

Medieval family in history book: family history of early-onset or 
significant heart disease may identify patients at increased risk of 
perioperative cardiac event 

Lord Vital Signs: thorough exam of vital signs is critical; certain 
findings may warrant additional cardiac workup (e.g. hypertension 
>140/80, bradycardia, tachycardia, low oxygen saturation, or 
requiring oxygen to maintain saturation) 

Lady Examma of Parth: cardiac exam = LOOK (for JVD, peripheral 
edema or increased work of breathing); LISTEN (for lung rales or 
crackles, and cardiac arrhythmias, gallops, or murmurs, especially 
aortic stenosis); FEEL (for peripheral pulses, peripheral edema, and 
capillary refill) 

Taco stains on heart + ECG paper: indications for ECG = presence or 
history of known cardiac condition (i.e. coronary artery disease, 
valvular heart disease, congestive heart failure, arrhythmia), presence 
or history of related condition (i.e. diabetes, hypertension, chronic 
kidney disease, peripheral vascular disease), or presence of signs or 
symptoms suggestive of any of these 


34) 


35) 


36) 


37) 


38) 


39) 


40) 


41) 


42) 


43) 


44) 


Makeup workup: certain cardiac conditions automatically require 
specialist consult and workup for potential optimization 
preoperatively = acute coronary syndrome, recent MI, 
decompensated or new-onset heart failure, significant arrhythmias 
(including heart blocks), significant valvular disease (esp. aortic 
stenosis) 

“TEMPERED swords”: temporizing measures can be used to 
postpone surgery in a number of circumstances (e.g. abx +/- 
percutaneous cholecystostomy tube for acute cholecystitis) 

“Spice index”: goal is to stratify patients into low (<1%) and higher 
(>1%) chance of perioperative cardiac event; depending on risk, 
patients may proceed to surgery without additional testing, may need 
their surgery postponed pending further testing, may need a lower- 
risk surgery or nonsurgical management, or be cancelled completely 
for necessary cardiac procedures 

“RiCaRdo’s!”: Revised Cardiac Risk Index (RCRI) = one point each 
for: high-risk surgery, history of ischemic heart disease, history of 
CHF, history of cerebrovascular disease, preoperative treatment with 
insulin, or preoperative creatinine > 2 mg/dL; higher score > higher 
risk of major cardiac event (= death, myocardial infarction, or cardiac 
arrest within 30d of surgery) 

“NSQIP” chocolate milk: ACS NSQIP Risk Calculator = uses type of 
surgery, dependant functional status, creatinine level, ASA class and 
age to calculate risk of perioperative MI or cardiac arrest 

Low spice options: low-risk surgeries > e.g. endoscopic, superficial, 
cataract, breast, and ambulatory surgery 

Intermediate spice options: intermediate-risk surgery — e.g. intra- 
abdominal and intrathoracic surgery, carotid endarterectomy, head 
and neck surgery, orthopedic surgery, and prostate surgery 

High spice options: high-risk surgery (= vascular surgery) > e.g. 
aortic and peripheral vascular surgery; also major thoracic and 
abdominal surgeries (i.e. esophagectomy, pneumonectomy, 
pancreas surgery, liver resection, liver transplantation) 

Low-risk spice: patients at low risk (<1%) for perioperative cardiac 
events do not need additional testing 

High-risk spice: patients at high risk (>1%) for perioperative cardiac 
events may need additional testing (depending on their functional 
status) 

High-risk spicy taco, high-function worker + no running sign: for 
patients with high functional status (>4 METs), even if calculated risk 
of perioperative cardiac event is high, no additional testing is 
necessary 
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49) 


50) 


51) 


52) 


53) 


High-risk spicy taco, low-function sleeping worker + arrow: for 


patients with high risk and low functional status, additional workup is 
warranted (only if additional workup is normally indicated for their 
disease, regardless of surgery) 

Red flag: patients with red flag signs or symptoms for undiagnosed 
or inadequately worked up cardiac conditions will need additional 
workup (as this is normally indicated for their disease) 
Aorta-patterned shield: vascular surgeons may opt for cardiac stress 
testing based on the risk of vascular surgery alone 

Treadmill: exercise stress testing = treadmill test with increasing 
intensity; noninvasive (pharmacologic) stress test = different agents 
used to simulate physiologic exertion (for patients unable to tolerate 
exercise or reach a level of exertion that allows for full assessment); 
stress tests may be monitored by ECG or echocardiogram 

Roadmap to surgery: depending on cardiac stress test results, 
patients may continue with planned surgery, may require 
preoperative revascularization (for ACS to reduce perioperative risk), 
or may be identified as a revascularization candidate for long-term 
benefit (NOT for perioperative risk reduction) that may take 
precedence and > postponing originally planned surgery 

Bullhorn: echocardiograms may be indicated for significant valvular 
disease or left ventricle dysfunction 

Modified script: modifiable risk factors prior to elective surgery = 
smoking cessation, weight loss, increased activity (to increase 
functional status), optimization of comorbidities (e.g. improved blood 
glucose management, improved blood pressure management); less 
useful for relatively urgent procedures as there is less time available 
to modify these risk factors 

“To B continued” + muted beta bugle: patients on beta-blockers 
MUST continue them; however, in patients not currently taking them, 
beta-blockers are NOT recommended as prophylaxis preoperatively; 
beta blockers are an acceptable preoperative treatment for 
hypertension 

Statin steampunk pirate: patients with CAD or a coronary equivalent 
(diabetes, symptomatic carotid disease, peripheral artery disease, 
AAA, or chronic kidney disease) should be on statin therapy (if not 
already) 
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2) POSTOPERATIVE 


2.1 - Postoperative Surgical Fevers - Postoperative Fever of 


Unknown Origin 


1) Guitar base: fever = temperature >38°C or 100.4°F > multitude of 
causes that must be considered 

2) Guitar flames: very high fever = >40°C or 104°F > requires urgent 
workup and management 

3) Torn jumpsuit: tissue trauma (surgery, traumatic injury, infective or 
inflammatory conditions) > cytokine release (IL-1, IL-6, TNF-a and 
IFN-y); more tissue trauma, more cytokines = higher fever 

4) IL-6 cyto-coins: IL-6 = cytokine most closely correlated with fever 

5) “Self-limited” + “Exclusion” graffiti: fevers due to tissue trauma are 
self-limited; these are a diagnosis of exclusion (i.e. must rule out other 
causes of postoperative fever) 

6) NSAID fire extinguisher and steroid moon-face: normal fever response 
is blunted in patients taking NSAIDs and glucocorticoids 

7) Crutch and steroid moon-face: fever response may be blunted in 
immunocompromised patients (elderly patients, patients with CKD, or 
taking glucocorticoids, chemotherapy or immunosuppressive 
medications) 

8) “<1d”: immediate fever = occurs immediately following surgery or 
within several hours 

9) “<iw”: acute fever = occurs within 1 week after surgery 

10) “1-3w”: subacute fever = occurs between 1-3 weeks after surgery 

11) “>4wd”: delayed fever = occurs after 4 weeks after surgery 

12) Dirty “1” racing number: most common INFECTIOUS causes of fever 
in postoperative period = surgical site infection, pneumonia, UTI, and 
IV catheter site infection (there is no 1 most common infectious cause 
because it depends heavily on clinical circumstances) 

13) Clean “1” racing number: most common NON-INFECTIOUS cause of 
fever in postoperative period = medication(drug)-related fever 

14) 5 “W” clouds: 5 Ws of postoperative fever = WIND, WATER, WOUND, 
WALKING and WONDER DRUGS = useful mnemonic for most 
common causes of postoperative fever (not comprehensive) (some 
sources give specific post-op days that each W can be seen, which 
are not accurate) 


15) Cracked “W” windshield: “WIND” = pulmonary causes = atelectasis 


(‘NOT causal), aspiration, pneumonia (all are ACUTE) 

16) Crossed-out collapsed airbag: atelectasis is NOT a cause of fever, felt 
to be a coincidental relationship (though is commonly referenced 
within the mnemonic) 

17) Inhaling a bug + dirty lung stains: aspiration (chemical) pneumonitis = 
aspiration of gastric contents > inflammation of lungs; if secondarily 
infected by bacteria (normal respiratory flora) > “aspiration 
pneumonia”; treatment is supportive care +/- antibiotics (ACUTE) 

18) Nose tube, choked gun strap and falling brain hat: aspiration of gastric 
contents + often due to mechanical obstruction during intubation or 
NG tube placement (prevents proper epiglottic airway closure), or in 
patients with decreased consciousness and/or decreased gag reflex 
(from anesthesia or analgesic medications i.e. narcotics) 

19) Dirty lung spots, red cross first aid kit + ventilator: pneumonia = one of 
the MOST COMMON causes of fever postoperatively, both hospital- 
acquired and ventilator-associated (= on ventilator > 48h) pneumonias; 
occurs usually within 5 days after surgery (ACUTE) 

20) Skull + crossbones: initial workup of pneumonia begins with an x-ray 

21) “W” of leaking water: “WATER” = urinary tract infection (UTI) = one of 
MOST COMMON causes of postoperative fever (ACUTE); most 
important risk = T duration of urinary catheterization (remove when 
safely possible) 

22) Catching water in bugged martini glass: fever = most common sign of 
UTI; nonspecific symptoms of UTI when catheter in = full bladder 
sensation, urgency, suprapubic flank pain, pain from catheter 
obstruction (however, these ALSO = symptoms of having a urinary 
catheter in place); after removal of catheter, patients have more classic 
UTI sx = dysuria, urgency and increased frequency of urination 

23) Bugs in yellow water collection: diagnosis of UTI = bacteriuria with 
signs/symptoms of UTI, or nonspecific systemic infection in a 
catheterized patient (= “catheter-associated UTI”), or if catheter 
removed within last 48h (= “catheter-associated UTI”); common 
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bacteria = E. coli, Candida species, Enterococcus species, 
Pseudomonas aeruginosa, and Klebsiella species 
24) Wounded “W” in truck: “WOUND?” = surgical site infection, NSTIs, IV 


catheter site infection 

25) Bacterial lantern string: surgical site infection = one of MOST 
COMMON causes of postoperative fever (ACUTE to SUBACUTE); 
clinical diagnosis based on signs/symptoms = erythema, warmth, 
tenderness, edema, induration, opening of the wound, and murky or 
purulent fluid from the wound; usually due to skin flora; tx by opening 
wound +/- abx 

26) Black necrotizing skull: necrotizing soft tissue infections (NSTIs) = high 
fever in IMMEDIATE period (hours after surgery); emergent, MUST rule 
out in case of high early fever (IMMEDIATE) 

27) Car wound + dirty grey fluid: classic signs of necrotizing soft tissue 
infections (NSTIs) = rapidly spreading severe skin infection, dishwater 
fluid 

28) Gang-GREEN gas cloud + pie hubcap: most common organisms in 
necrotizing soft tissue infections (NSTIs) = group A streptococcus 
(GAS) and Clostridium perfringens 

29) Scalpel spikes: treatment of necrotizing soft tissue infections (NSTIs) = 
emergent surgical debridement + broad-spectrum antibiotics 

30) Tire punctured with IV: IV catheter-associated infection = one of MOST 
COMMON causes of postoperative fever (ACUTE to SUBACUTE) 

31) Infected puncture site: clinical diagnosis of IV catheter-associated 
infection = clinical, based on signs/symptoms of infection at catheter 
site (suppurative thrombophlebitis = infection of clot within vein, may 
have purulent exudate from site); tx = removal of catheter +/- 
antibiotics 

32) Walking + “W” footprints: “WALKING” = deep vein thrombosis (DVT) 
(ACUTE to SUBACUTE); surgery + traumatic injury = independent risk 
factors for DVT due to tissue trauma and generalized inflammation 

33) Swollen red leg with pain + heat lines: signs/symptoms of DVT = leg 
swelling (edema), pain, warmth, and erythema; complication of DVT > 
pulmonary embolism (presents with respiratory signs/symptoms; may 
also cause fever) 

34) “W” pill-grenades: “WONDER DRUG” = drug-related fever = MOST 
COMMON NON-INFECTIOUS cause of postoperative fever (timing 
dependent on medication) 

35) Heparin hunter + “ABX” bottle: most common drugs associated with 
drug fever in postoperative period are antibiotics and heparin (but any 
drug may cause fever due to hypersensitivity reaction) 


36) Filling non-burst blood tire: febrile nonhemolytic transfusion reaction = 
common cause of fever in postoperative period (= most common 
transfusion reaction); timing = 1-6 hours following start of transfusion) 

37) Flying cyto-coins: febrile nonhemolytic transfusion reaction results 
from excess cytokines within transfused blood product > febrile 
reaction with signs/symptoms = transient fever, chills, rigors, dyspnea; 
tx = stop transfusion and give antipyretic 

38) Filling bursting blood tire: acute hemolytic transfusion reaction = <24h 
from transfusion = rare cause of fever in postoperative period; due to 
immune-mediated hemolysis; more common in patients previously 
exposed to foreign antigens (multiple pregnancies, prior transfusion) 

39) Old burst blood tire: delayed hemolytic transfusion reaction = >24h 
from transfusion = rare cause of fever in postoperative period; due to 
immune-mediated hemolysis; more common in patients previously 
exposed to foreign antigens (multiple pregnancies, prior transfusion) 

40) Itchy nuclear fallout hives: allergic/anaphylactic transfusion reaction = 
relatively rare cause of fever in postoperative period; due to immune- 
mediated reaction between donor antigens (or donor antibodies) in 
transfused product and antibodies (or antigens) in recipient; allergic 
(urticarial) = relatively mild; anaphylactic = severe, life-threatening 

41) “Sux” + “Sevo” gas mask: malignant hyperthermia (MH) = rare cause 
of fever in postoperative period (IMMEDIATE); triggered by anesthesia 
(succinylcholine and inhaled anesthetics i.e. sevoflurane); signs = 
hypermetabolism, sustained muscle contraction and rhabdomyolysis, 
and anaerobic metabolism 

42) Contracting muscles and hypercarbic smoke: malignant hyperthermia 
presentation = most consistent presenting sign = increased etCO2; 
also sustained muscle contraction (esp. masseter m.), arrhythmias + 
EKG changes (sinus tachycardia, peaked T waves from hyperkalemia), 
and hyperthermia (= fever = later finding, may or may not be present 
with initial signs) 

43) Dantrolene trampoline: malignant hyperthermia treatment = must 
occur immediately; discontinue triggering anesthetic, and give 
dantrolene (2.5mg/kg IV, then add doses of 1mg/kg until symptoms 
stop) 

44) Van Gogh self-portrait: neuroleptic malignant syndrome = rare cause 
of fever in postoperative period; due to antipsychotics (more common 
with 1st gen, but reported with all, including related antiemetics i.e. 
metoclopramide, promethazine); timing = 1-3d following medication 
administration; signs/symptoms = mental status change, rigidity, high 
fever (>40°C) and dysautonomia; tx = withdraw medication, supportive 
care, +/- benzodiazepines, dantrolene, bromocriptine or amantadine) 
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45) Leaking colon-pipe: Clostridioides difficile diarrhea (antibiotic- 
associated diarrhea) (typically ACUTE to SUBACUTE) = common in 
postoperative period, can occur from a single dose of antibiotics 
(including preoperative antibiotics) 

46) Hanging from graft: sources of fever following vascular surgery = graft 
infection (esp. groin or superior aspect of lower extremity) 

47) Heart-scalpel: sources of fever following cardiothoracic surgery = 
pneumonia, mediastinitis, endocarditis (valve replacement), 
postpericardiotomy syndrome; fever in first 2 days typically not 
worked up unless other clinical signs of complications 

48) Flame on chest: sources of fever following cardiothoracic surgery = 
mediastinitis 

49) Flaming heart-shaped lantern: sources of fever following 
cardiothoracic surgery = endocarditis 

50) Hole in heart-bag: sources of fever following cardiothoracic surgery = 
post-pericardiotomy syndrome 

51) Scalpel-stabbed mohawk helmet: sources of fever following 
neurosurgery = hypothalamic dysregulation, meningitis (classic signs/ 
symptoms unreliable postoperatively, requires CSF collection for 
glucose levels, WBCs, gram stain and culture) 

52) Scalpel stabbed in stomach: sources of fever following abdominal 
surgery = intra-abdominal abscesses (esp. after bowel manipulation), 
anastomotic leaks 

53) White pelvic fanny pack: sources of fever following obstetric/ 
gynecology surgery = pelvic abscesses, pelvic thrombophlebitis, UTIs, 
endometritis (complicated deliveries), toxic shock syndrome (vaginal 
packing) 

54) Sinus-pattern face mask: sources of fever following otolaryngology 
surgery = sinusitis, otitis media, parotitis, toxic shock syndrome (nasal 
packing) 

55) Flaming “?” grenade-spear: diagnostic workup of a fever of unknown 
origin should only occur in presence of additional clinical symptoms 
suggestive of a postoperative complication or infection; workup 
includes CBC, blood cultures, UA, CXR; wound or sputum cultures if 
warranted; additional studies may be warranted based on clinical 
signs/symptoms and type of surgery 

56) Urine bucket hat: urinalysis (UA) = part of diagnostic workup of fever 
of unknown origin 

57) Skull + crossbones: chest x-ray (CXR) = part of diagnostic workup of 
fever of unknown origin 

58) RBC, WBC, platelet grenades: complete blood count (CBC) = part of 
diagnostic workup of fever of unknown origin 
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59) Red petri dish shield: blood cultures (x2) = part of diagnostic workup 
of fever of unknown origin 

60) Cut arm: wound culture = part of diagnostic workup of fever of 
unknown origin 

61) Flying spit: sputum culture = sometimes part of diagnostic workup of 
fever of unknown origin, if pneumonia suspected 

62) “Just treat it”: treatment of postoperative fever = treatment of source 
of fever (which may involve antibiotics if 

63) Broken foley + IV tubing: treatment of postoperative fever = 
discontinuation of unnecessary treatments (i.e. IV or urinary catheters) 

64) Icy chrome spray: treatment of postoperative fever = includes 
acetaminophen for patient comfort 
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Trauma, Burns, and Critical Care 


1) Initial Assessment of a Trauma Patient 
1.1 - Initial Assessment of a Trauma Patient 


1) Primary entrance: primary survey follows the “ABCDE” steps of the 
ATLS evaluation of a trauma patient 

2) Golden H Hour: interventions performed within the first hour 
following trauma have the greatest impact on morbidity and mortality 
(“Golden hour” of trauma) 

3) “A-list only”: examination of AIRWAY patency and protection is the 
first step in ATLS 

4) Rigid turtleneck: spinal protection should be maintained in all trauma 
patients, usually with a rigid cervical collar 

5) Spitting out the straw: airway injury, foreign bodies, emesis or 
hematemesis obstructing the airway may necessitate intubation 

6) <8 sunglasses: a Glascow Coma Scale (GCS) score less than eight = 
indication for intubation in trauma patients 

7) Elaming shot: evidence of perinasal, perioral and pharyngeal burns 
and inhalation injury are indications for early intubation in trauma 
patients 

8) Bubble wrap scarf: neck or facial emphysema is an indication for early 
intubation in trauma patients 

9) Cherry stuck in airway drink: paratracheal hematoma is an indication 
for early intubation in trauma patients 

10) "reserved Bachelor party": examination of adequate BREATHING is 
the second step in ATLS: inspection, auscultation and palpation 

11) Bachelor hugs: exam = look for chest rise and fall, auscultate bilateral 
chest for breath sounds, look for signs of hemothorax or 
pneumothorax 

12) Little lung lapels: bradypnea (e.g. due to intoxication, altered mental 
status) = indication for intubation in trauma patients 

13) Large lung lapels + ticking timepiece: tachypnea (e.g. due to acute 
lung injury, increased intraabdominal pressure) > impending 
respiratory failure = indication for intubation 


14) Muscle suit details: increased work of breathing (accessory muscle 
use) > impending respiratory failure = indication for intubation 

15) "Cocktails": examination for adequate CIRCULATION (blood pressure) 
and hemorrhage CONTROL are the third steps in ATLS 

16) Arm cuff + heart watch: initial vital signs = hypotension and 
tachycardia = | circulation 

17) White nails: | capillary refill = | perfusion 

18) Red blush: skin color and turgor changes may indicate poor perfusion 

19) Pushing towel down: direct pressure = most effective immediate 
control of hemorrhage 

20) Falling scalpel: uncontrolled hemorrhage or hemodynamic instability 
are indications for surgical exploration 

21) Double ivy jewelry: adequate intravenous access should be 
established ASAP in all trauma patients = two 16g or 18g IV, or central 
line (sheath introducer) 

22) Bone boots: if adequate IV access cannot be established, IO may be 
performed 

23) "Dance Floor”: examination for neurological DISABILITY is the fourth 
step in ATLS 

24) Torn spinal tie: examine patient for spinal cord injury signs + calculate 
GCS 

25) Deformity dance: rapid neurological assessment after GCS calculation 
should include pupil reactivity, orientation, gross motor and sensation 
of all distal extremities (hand grip strength, toe flexion+extension) 

26) Broken spine jacket: “log roll” patient to check for spinal deformities 
(“step offs”) or tenderness to palpation 

27) Poking guy in butt: digital rectal exam (DRE) = evaluate rectal tone 
(spinal cord injuries) 

28) Exposed and soaking patron: complete EXPOSURE of the patient 
allows for rapid assessment of injuries 
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29) Warm towels: warm your patient from their ENVIRONMENTAL 
exposures, and preserve their dignity with lots of WARM blankets 

30) Fun foley straw: foley catheters are often indicated in trauma patients; 
MUST rule out contraindications prior to placement 

31) High-riding olive in red drink: high-riding prostate, blood at meatus, 


perineal hematoma = suspect urethral injury = CONTRAINDICATIONS 
to foley placement 

32) Pouring shot: patients with suspected urethral injury (blood at the 
meatus, high-riding prostate, perineal hematoma) = retrograde 
cystourethrogram to evaluate for injury 

33) Toothpick prick: fingerstick glucose should be measured in all trauma 
patients 

34) AMPLE Ale: an AMPLE history (Allergies, Medications, Past medical 
history, Last meal, and Events) should be taken for every trauma 
patient 

35) Cervical crossbones: lateral cervical spine radiography = common 
screening tool for cervical spine injury 

36) Chest crossbones: chest radiography = common screening for acute 
thoracic and abdominal injury 

37) Pelvic crossbones: pelvic radiography = common screening for acute 
abdominal and pelvic injury as part of a “trauma series” of imaging 

38) Drink tray: initial labs should include = CBC, BMP, PT/INR, type and 
cross, urine toxicology, and urine / serum B-hCG in females 
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2) Thoracic trauma 


2.1 - Cardiac Tamponade and Obstructive Shock - Hypotension, 
JVD and Muffled Heart Sounds 


1) Gripping the Heart poster: acute cardiac tamponade = life- 
threatening condition due to external compression of the heart 

2) Water-filled case: acute cardiac tamponade = fluid accumulation > 
high pressure within the pericardial space > compression of the heart 


3) Guitar case decal: external compression of the heart in cardiac 
tamponade > decreased venous return > decreased stroke volume 
— decreased cardiac output 

4) Injured crowd member: chest trauma (both penetrating and blunt) = 
common cause of acute cardiac tamponade 

5) “Dissection” patch: aortic dissection = common cause of acute 
cardiac tamponade 

6) Scalpel patch: iatrogenic injury or postoperative bleeding following 
cardiothoracic procedures = common causes of acute cardiac 
tamponade 

7) Bed velvet-lined heart case: pericarditis (viral, uremic, post-Ml) can 
result in pericardial effusion > cardiac tamponade 

8) Crab guitar: malignancy is a common cause of pericardial effusion 

9) Clumsy young stagehand: post-pericardiotomy syndrome (Dressler’s 
syndrome, post-cardiac injury syndrome, post-MI syndrome) = febrile, 
reactive pericarditis caused by autoantibodies following cardiac 
surgery (> pericardial effusion and tamponade) 


“SPEED KILLS”: the RATE of pericardial fluid accumulation is the 
most important determinant of hemodynamic change in cardiac 
tamponade (rapidly-filling fluid = hemodynamic compromise = acute 
tamponade; slowly-filling fluid = minimal hemodynamic change = 
chronic tamponade) 

11) Chest punch: acute cardiac tamponade commonly presents with 
chest pain and dyspnea 


12) “BECK’S TRIAD”: acute cardiac tamponade > Beck’s triad 
(hypotension, distended neck veins, and muffled heart tones) 
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13) Fainting with BP cuff: new hypotension = Beck’s triad 


14) Double neck guitar: bilateral dilated neck veins = Beck’s triad 
15) Heart-shaped ear muffs: distant/muffled heart sounds = Beck’s triad 


16) Falling bp cuff: pulsus paradoxus = fall in systolic blood pressure >10 
mmHg during inspiration = suggestive of acute cardiac tamponade 


17) Alternating voltage: electrical alternans = alternating magnitude of 
QRS complexes due to back and forth movement of the heart = 
suggestive of acute cardiac tamponade 

18) Lowering voltage: QRS magnitude is decreased in ALL leads in 
cardiac tamponade due to decreased signal transduction through 
pericardial fluid 


19) Skull + crossbones: acute cardiac tamponade may have no findings 
on chest radiography 

20) Water jug: large, chronic pericardial effusions may lead to a enlarged, 
jug-shaped cardiac silhouette on chest radiography (“water bottle” 
sign) 

21) “EAST” scanner: pericardial fluid causing cardiac tamponade can be 
visualized in the subxiphoid pericardial window during FAST 
ultrasound examination 

22) Collapsing right pockets: diastolic collapse of the right atrium (or right 
ventricle) on echocardiography is highly sensitive and specific for 
cardiac tamponade 

23) Bullhorn and back-bend: bulging of the right ventricle and 
interventricular septum into the left ventricle during inspiration 
(ventricular interdependence) can be seen on echocardiography in 
cardiac tamponade 

24) Big blue flask: a dilated IVC with minimal respiratory variation 
(“plethora of the IVC”) can be seen on echocardiography in cardiac 
tamponade 

25) Equality sign: cardiac tamponade causes equalization of intracardiac 
pressures during diastole (all chamber pressures are equal to 
pericardial fluid pressure) 
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26) Shot to the heart: emergency pericardiocentesis should be performed 
on any unstable patient with suspected cardiac tamponade 


27) Bullhorn: ultrasound-guided pericardiocentesis is used to decompress 
the pericardial space and is the first-line treatment for cardiac 
tamponade 

28) Hole in case: pericardial window = definitive surgical treatment for 
cardiac tamponade in some clinical situations (traumatic 
hemopericardium, purulent pericarditis, malignancy) 

29) Out cold: shock is generally defined as refractory hypotension (systolic 
blood pressure <90 mmHg or mean arterial pressure (MAP) <70 
mmHg) leading to inadequate tissue perfusion 

30) Lightning bolt t-shirt: obstructive shock is caused by EXTRINSIC 
forces on the heart (tamponade, pulmonary embolism, tension 
pneumothorax) 

31) Heart grip t-shirt: acute pericardial tamponade > pericardial pressure 
restricts LV filling > decreased SV = decreased CO 

32) “Caution: COLD”: increased systemic vascular resistance 
(vasoconstriction) in obstructive shock leads to cold, clammy 
extremities with poor capillary refill 

33) HIGH-flying wedge guitar: obstructive shock = INCREASED 
pulmonary capillary wedge pressure (t PCWP) 

34) Broken heart light output: obstructive shock = DECREASED cardiac 
output/cardiac index (1 CO/Cl) 

35) Tight red laces: obstructive shock = INCREASED systemic vascular 
resistance (tT SVR) 

36) Falling mixed tapes: obstructive shock = DECREASED mixed venous 
oxygen saturation (4 SvO2) due to increased tissue oxygen extraction 

37) Roped heart: constrictive pericarditis, severe pulmonary hypertension, 
pulmonary embolism, or tension pneumothorax may also cause 
obstructive shock (though shock profiles may vary slightly) 
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2.2 - Blunt Cardiothoracic Injury - Widened Mediastinum after 


Blunt Thoracic Trauma 


1) Chest trauma: blunt thoracic trauma can cause potentially fatal injury 
to the chest wall, heart, lungs, and great vessels 

2) Boat collision: most common cause of blunt thoracic aortic injury = 
motor vehicle accidents; most important risk factor = rapid 
deceleration (MVC, falls from height) 

3) Debris hitting aortic-windsock: majority of patients with blunt aortic 
injury do not make it to the hospital; second most- common cause of 
death for people 5-35yo 

4) Tear in shirt + back pain:blunt thoracic aortic injuries often present 
with tearing chest pain or interscapular pain 

5) Choked by sweater: dysphagia from esophageal compression may be 
present in blunt thoracic aortic injury 

6) Puff of breath: dyspnea from to tracheal compression may be present 
in blunt thoracic aortic injury 

7) Tearing at rope: most blunt thoracic aortic injuries occur near the 
aortic isthmus (end of the aortic arch), where the proximal descending 
aorta is tethered by ligamentum arteriosum 

8) Widened sailor with pirate flag: a widened mediastinum on chest 
radiography is highly sensitive (but not specific) for blunt thoracic 
aortic injury 

9) Obscuring the window: loss of the aortopulmonary window (= contour 
of the aortic knob) on chest radiography may indicate blunt thoracic 
aortic injury 

10) Red cap: an “apical cap” (= pleural blood above the left lung) on chest 
radiography may indicate blunt thoracic aortic injury 

11) Deviating slide: tracheoesophageal deviation on chest radiography 
may indicate blunt thoracic aortic injury, due to expanding hematoma 
or pseudoaneurysm 

12) Rescue CT kitty: CT angiography (CTA) = test of choice for evaluating 
blunt thoracic aortic injury in hemodynamically STABLE patients 

13) Unstable sea legs + heart megaphone: transesophageal 
echocardiography (TEE) = test of choice for evaluating thoracic aortic 
injury in hemodynamically UNSTABLE patients (or in cases of 
equivocal CTA findings) 

14) Scalpel-anchor: surgical intervention is first-line treatment for any 
UNSTABLE patient with blunt thoracic aortic injury 


15) Stable medical rescue boat: medical management of blunt thoracic 
aortic should begin for all stable patients 

16) Heart-shaped clock: goal heart rate is < 100bpm in blunt thoracic 
aortic injury 

17) Blocked beta bugle + “Calciu-YUM": esmolol and diltiazem are 
commonly used as IV infusions for heart rate control 

18) High-pressure pipe: nitroglycerin and sodium nitroprusside IV 
infusions are commonly used to control blood pressure in cases of 
blunt thoracic aortic injury (goal systolic blood pressure of 100 mmHg) 

19) "I" life preserver: grade | blunt thoracic aortic injuries = intimal tear; 
treated medically with HR and BP control 

20) Anchor-scalpel: blunt thoracic aortic injury grade Il and up require 
surgical repair; may delay for more emergent/urgent injuries 

21) "Il" life preserver: grade II blunt thoracic aortic injury = intramural 
hematoma 

22) "Ill" life preserver: grade III blunt thoracic aortic injury = 
pseudoaneurysm 

23) "IV" life preserver: grade IV blunt thoracic aortic injury = rupture 

24) Heart trauma: blunt thoracic trauma can result in blunt cardiac injury; 
most common type of injury = cardiac (myocardial) contusion 

25) Motor boat collision: most common cause of blunt cardiac injury = 
motor vehicle accidents (also common is rapid deceleration and direct 
blows to the precordium) 

26) Shot to the heart: commotio cordis = direct blunt trauma to 
precordium (large, fast projectiles e.g. baseball, hockey puck, etc) > 
disrupts repolarization of the heart > v fib > cardiac arrest 

27) Starboard damage: right ventricle (RV) is the most commonly affected 
part of the heart in blunt (and penetrating) thoracic trauma, due to its 
anterior location 

28) EKG flag: blunt cardiac injury may lead to arrhythmia 

29) Floppy heart accordion: blunt cardiac injury may lead to decreased 
cardiac contractility 

30) Blowing a valve: blunt cardiac injury may lead to acute valve damage 
(signs of heart failure) 

31) Damaged pump: blunt cardiac injury may lead to structural heart 
damage (including ventricular wall rupture) 
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32) Necrotic hole: rupture may be delayed in presenting if initial cardiac 
damage becomes necrotic over time, rupturing days after initial 
trauma > cardiac tamponade signs 

33) Tacky EKG flag: initial EKG should be obtained early in the workup or 
blunt cardiac injury 

34) High heart clock: most common finding in cardiac contusion is 
unexplained, prolonged sinus tachycardia 

35) Repeating EKG banner: telemetry and serial electrocardiograms are 
first-line treatment for monitoring suspected blunt cardiac injury 

36) Heart megaphone: new EKG changes or unexplained hemodynamic 
instability are indications for echocardiogram following blunt cardiac 
trauma 

37) Crash cart: after hemorrhage is ruled out, symptomatic conduction 
abnormalities should be treated following ACLS protocols 

38) Scalpel: structural defects should undergo definitive surgical repair, 
with the urgency depending on the stability of the injury and patient 

39) Shirt torn by scalpel: resuscitative thoracotomy = emergent anterior 
thoracotomy to expose left thoracic cavity with access to the 
pericardium and heart 

40) Heart in hand: cardiac tamponade = indication for resuscitative 
thoracotomy in BLUNT trauma 

41) Elat line: cardiac arrest DURING resuscitation (i.e. no prolonged CPR 
prior to arrival at the ED) = indication for resuscitative thoracotomy in 
BLUNT trauma 
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2.3 - Pneumothorax - Sudden-Onset Shortness of Breath in 
Young Smoker 


Collapsing lung sail: pneumothorax occurs when air enters the 
pleural space, and the lung may collapse 

Healthy lung shield: primary spontaneous pneumothorax occurs in 
patients with NO underlying lung disease 

Diseased lung shield: secondary pneumothorax occurs in patients 
WITH underlying lung disease 

Scalpel shield: iatrogenic pneumothorax occurs as a result of 
procedures or surgery (procedure/surgery = “trauma”) 

Broken wrist shield: traumatic pneumothorax occurs as a result of 
penetrating or blunt trauma 

Breaking mast on ship: tension pneumothorax = special case of 
pneumothorax; pressure in thoracic cavity exceeds atmospheric 
pressure; requires emergency decompression 

Blebby tar in cauldron: primary pneumothorax = subpleural blebs or 
bullae rupture > air enters pleural space > compresses lungs 

Tall, young tortured serf: classic patient = young, tall, thin men 
without underlying lung disease 

Torture viking’s tobacco pipe: smoking = risk factor for primary 
spontaneous pneumothorax 

Torture viking’s alien head shield: Marfan syndrome + homocystinuria 
= risk factor for primary spontaneous pneumothorax (homocystinuria 
is associated with Marfanoid habitus) 

Uterus-shaped dirt patch + dirt on chest: thoracic endometriosis = 
risk factor for spontaneous pneumothorax (= “catamenial 
pneumothorax”) 

Blue bloated iron maiden: COPD = MOST common cause of 
secondary pneumothorax 

Crabs: malignancy = common cause of secondary pneumothorax 
Yellow dripping tree sap: cystic fibrosis = common cause of 
secondary pneumothorax 

Suit of armor: necrotizing pneumonia = common cause of secondary 
pneumothorax (bacterial, fungal, pneumocystis) 

Cacti: tuberculosis = common cause of secondary pneumothorax 
Breathless: sudden-onset dyspnea = symptom of pneumothorax 
Shark-tooth necklace: sudden-onset ipsilateral pleuritic (sharp) chest 
pain = symptom of pneumothorax 


Larger, more symptomatic viking: larger pneumothorax likely will 
have worse symptoms 

Blue-faced serf + red ring: pneumothorax > compression of lungs + 
hypoxemia > tachypnea and tachycardia 

Heart watch and chest watch: tachypnea and tachycardia are driven 
by lung mechanoreceptors and hypoxemia (and pain and dyspnea) 
— hemodynamic instability and collapse 

Distant lung-shaped ships: ipsilateral decreased (distant) breath 
sounds = physical exam finding in pneumothorax 

Banging the timpani drum: ipsilateral hyperresonance to percussion 
= physical exam finding in pneumothorax 

Bubble wrap chest armor: subcutaneous emphysema = physical 
exam finding in pneumothorax 

Pirate flag: CXR is most commonly used for diagnosis of 
pneumothorax 

Pulling the net away: CXR may demonstrate a white visceral pleural 
line, with no lung markings between the visceral pleural line and the 
parietal pleura 

Breaking mast: deviated trachea = sign of pneumothorax (typically 
only seen on imaging, except in severe cases) 

Cat’s head on ship: CT scan = most accurate for diagnosis of 
pneumothorax 

Bullhorn: ultrasound can be used in urgent and emergent settings; 
absence of lung sliding suggests pneumothorax 

Breaking rope with ants: normal lung sliding = “ants on a string” sign 
on ultrasound (B-mode) 

Sandy beach: normal lung ultrasound M-mode = “seashore” sign 
Barcode on sail: pneumothorax ultrasound M-mode = “barcode” sign 
Gas masks: supplemental oxygen should be started on all patients 
with pneumothorax (increases rate of resorption of air) 

Healthy knight with small binoculars: SMALL (e.g. 2-3 cm) primary 
spontaneous pneumothorax with minimal symptoms > observation 
is generally safe 

Rusty old knight with teeny-tiny binoculars: VERY SMALL (e.g. 1-2 
cm) secondary spontaneous pneumothorax — observation is 
generally safe 
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47) 
48) 
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Needle sword: needle aspiration may be more comfortable for 
patients as initial management for spontaneous pneumothorax in 
stable patients 

Fallen viking with needle in chest: unstable patients should receive 
needle decompression before chest tube insertion as a TEMPORARY 
measure (unless the chest tube is immediately available) 

Big chest tube sword: chest tube placement is indicated for large 
spontaneous pneumothorax 

Unstable viking under tube sword: hemodynamically unstable due to 
pneumothorax = indication for chest tube placement (can be 
immediate if available, or otherwise should follow needle 
decompression) 

Broken needle under tube sword: failed needle aspiration = 
indication for chest tube placement 

Cast under tube sword: traumatic pneumothorax = indication for 
chest tube placement 

Jabbed by tube sword with straw in mouth: mechanical ventilation = 
indication for chest tube placement 

Pirate flag banner: chest x-ray should be obtained immediately 
following placement of chest tube, to ensure proper position and 
lung expansion 

Repeat shield: recurrent pneumothorax = indication for surgery 
(VATS) 

Fallen knight despite 2 chest tube swords: non-reexpansion despite 
2 well-placed chest tubes = indication for surgery (VATS) 

Flight cap and goggles: high-risk patients (airline pilots, mountain 
climbers) = indication for surgery (VATS) 

Large blebby gourd: large bleb seen on CT (high likelihood of bleb 
rupture) = indication for surgery (VATS) 

Chest stitches: patients with previous lobectomy or pneumonectomy 
= indication for surgery (VATS) 

Bilateral cracked lung chest plate: bilateral pneumothoraces = 
indication for surgery (VATS) 

Persistently blowing horn: persistent air leak >7 days = indication for 
surgery (VATS) 

VATS camera sword: video-assisted thorascopic surgery (VATS) is 
the primary surgical approach for pneumothorax = can perform 
resection of bullae, partial pneumonectomy, or pleurodesis 
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60) 
61) 


62) 


63) 


64) 


"Talc" smoke bomb: pleurodesis (chemical or mechanical) is used for 
patients with recurrent pneumothorax, to prevent additional 
recurrences 

Fainting into breaking boat mast: tension pneumothorax = continued 
air accumulation in the pleural space that cannot escape, causing 
extreme pressure to build up 

Mast shifting away from damage: air accumulation > intrathoracic 
pressure rises > lung collapse + mediastinal shift (away) > pleural 
pressure exceeds venous pressure —> impaired venous return > 
obstructive shock 

Scalpel and broken wrist shields: tension pneumothorax typically 
results from iatrogenic or traumatic causes; rarely occurs in 
spontaneous pneumothorax (only 1-2%) 

Bellows shield: positive pressure ventilation > high pressure 
damages lung — tension pneumothorax (rib fractures and pre- 
existing simple pneumothorax may > tension pneumothorax if 
combined with positive pressure ventilation) 

Sharktooth necklace + puff of air: tension pneumothorax has similar 
but more severe symptoms as simple pneumothorax (dyspnea, 
unilateral pleuritic chest pain) 

Lightning bolt shield: tension pneumothorax > Î intrathoracic 
pressure > | venous return > | cardiac output > hemodynamic 
compromise due to obstructive shock 

Drum and distant ship: tension pneumothorax will have more severe 
physical exam findings than simple pneumothorax, like 
hyperresonance to percussion and distant breath sounds 

Big blue cannons: increased intrathoracic pressure > reduced 
venous return > JVD 

Deviating rope: increased pleural pressure on ipsilateral side of 
pneumothorax > mediastinal shift > tracheal deviation 
Not-a-pirate flag: tension pneumothorax = clinical diagnosis; imaging 
is contraindicated if tension pneumothorax is suspected; treatment 
should occur immediately based on clinical signs 

Needle javelin: tension pneumothorax is treated by IMMEDIATE 
decompression with chest tube or needle decompression, whichever 
is available first (must convert to chest tube afterwards, if needle 
decompression performed first) 

Sucking air in the castle: open pneumothorax = air from atmosphere 
“sucked” into chest during inspiration (due to negative thoracic 
pressure during inspiration) 
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65) Penetrating arrow: open pneumothorax = most commonly due to 
penetrating chest trauma 
66) Occluding the window: open pneumothorax treatment = one-way 


flutter valve (occlusive dressing sealed on only 3 sides, with one side 
open for air release) 
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2.4 - Rib Fractures and Hemothorax - Severe Chest Pain and 
Crepitus after Fall 


18) 


19) 


Collapsing sail: rib fractures are associated with pneumothorax 
Bruised sail: rib fractures are associated with pulmonary contusion 
Falling worker: blunt trauma is a risk factor for rib fractures + 
pulmonary contusion 

Aorta-shaped tree near front of ship: 1st + 2nd rib fractures are 
harder to fracture and are associated with higher severity injuries (i.e. 
aortic injury) 

Liver + spleen shaped sacs: ribs 10, 11, 12 are associated with intra- 
abdominal injury (i.e. hepatic and splenic lacerations) 

Breaking ship rib: most common location of rib fractures = 
posterolateral bend (rib is weakest here) 

Clutching his chest: chest pain = symptom of rib fractures 

Puff of air: dyspnea (and hypopnea) = symptoms of rib fractures 
Clock bouncing off chest: tachypnea + hypoxemia = physical exam 
findings of rib fractures 

Bubble wrap vest: bony crepitus + tenderness to palpation = 
physical exam finding of rib fractures 

Tangled up and blue: hypoxemia due to rib fractures may result from 
several causes 

Painful ropes: pain from rib fractures > splinting > short, shallow 
breaths (hypopnea) > hypoxemia 

Collapsed sail on worker: atelectasis (collapsed alveoli) contributes 
to hypoxemia when combined with other pathologies 

Sun: pulmonary contusion presents within 24h (with tachypnea, 
tachycardia and hypoxemia) 

Pirate flag: chest x-ray = poorly specific for rib fractures, use to 
evaluate associated underlying lung injury (i.e. pneumothorax) 
Black CaT: CT = sensitive and specific for rib fractures; use after 
ruling out associated pathologies on chest x-ray 

Patchy and irregular fog: pulmonary contusion = patchy and non- 
lobar alveolar infiltrate on x-ray + CT = alveolar edema and 
hemorrhage 

Wood segment: flail segment = 3 (or more) adjacent ribs fractured in 
2 (or more) places > highly associated with underlying lung injury 
Catching falling wood segment: flail chest = paradoxical movement 
of flail segment during normal respiratory cycle 
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Rusty armor and bacteria sail toggles: rib fractures (+/- flail chest) > 
severe pain > impaired respiration > atelectasis, pneumonia, 
respiratory failure 

"NSAID" extinguisher: pain control strategy = NSAIDs +/- opioids (for 
breakthrough pain only) > epidural or intercostal nerve blocks 
Sword in back: epidural catheter placement or intercostal nerve 
blocks may be required for controlling severe pain 

Incentive spirometer: aggressive pulmonary hygiene (incentive 
spirometry, nebulizer treatments, chest PT, supp O2) = important 
treatment adjuncts for rib fractures and pulmonary contusion 
Blowing wind with bellows: failure of pain control > respiratory 
failure; prevent with MPPV, particularly in cases of severe pulmonary 
contusion 

Bellows near wooden flail segment: positive pressure ventilation > 
replaces normal negative intrapleural pressure > corrects 
paradoxical motion of flail segment in flail chest 

Red paint brush: hemothorax = collection of blood in the pleural 
cavity (can be from great vessels, intercostal vessels, or lung 
parenchyma) 

Cast on arm: trauma (blunt or penetrating) = etiology of hemothorax 
Rusty scalpel spear: recent surgery/procedure (iatrogenic) = etiology 
of hemothorax 

Skull on chest: pulmonary infarction = etiology of hemothorax 
Cracked artery-shaped pole: aneurysm rupture = etiology of 
hemothorax 

“Anti-Clog": anticoagulation = etiology of hemothorax 

Crab shield emblem: lung or pleural malignancy = etiology of 
hemothorax 

Hole-y cactus: tuberculosis = etiology of hemothorax 

Last breath: symptoms of hemothorax depend on etiology and 
severity; usually include dyspnea + symptoms of blood loss 
Lightning bolt-shaped puddle: hemorrhagic shock may be present in 
cases of hemothorax 

Tiny ships in the distance: diminished breath sounds = physical 
exam finding of hemothorax 
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42) 
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46) 
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“THUD": dullness to percussion = physical exam finding of 
hemothorax 

Pirate flag on ship: upright chest x-ray is primary imaging choice for 
hemothorax 

Wave obscuring corner of sail: blunting of costophrenic angle may be 
seen on CXR in hemothorax 

Wave collapsing lung and snapping mast: total opacification of the 
hemithorax and tension physiology may be seen in severe, large 
hemothorax 

"300" anchor and portholes: >300 mls of blood is necessary to 
identify hemothorax on upright chest x-ray (= blunting of 
costophrenic angle) 

Bullhorn: ultrasound may be used to identify hemothorax (part of 
eFAST) 

Sinking black CaT: CT = more sensitive for smaller volumes of 
hemothorax 

Angiography-shaped lightning strike: angiography may localize 
source of bleeding for surgical planning +/- embolization for 
treatment 

Rotting seaweed: treat hemothorax within 48 hours to prevent 
complications (infection, empyema, fibrothorax) 

Large-bore drainage pipe: large-bore chest tubes are appropriate for 
hemothorax; small-bore chest tubes are not appropriate as the blood 
may clot and clog the tube 

Paint cans: significant bleeding (>1.5 L immediately upon chest tube 
placement or 200 mL/hr for 3 hours) > indications for urgent/ 
emergent thoracotomy 
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2.5 - Chest Tube Management - Persistent Air Leak in Chest Tube 


Collapsed sail: indications for chest tube placement = 
PNEUMOTHORAX, hemothorax, or pleural effusion 

Bloody sails: indications for chest tube placement = pneumothorax, 
HEMOTHORA\, or pleural effusion 

Soggy wet sails: indications for chest tube placement = 
pneumothorax, hemothorax, or PLEURAL EFFUSION 

Bleeding Lilliputian: (relative) contraindications for chest tube 
placement = active anticoagulation, coagulopathy, bleeding diathesis 
Pocket knife: patients with complicating factors (previous history of 
thoracic procedures or surgeries) may require thorascopic guidance 
for chest tube placement in non-emergent settings 

Crab: patients with complicating factors (situs inversus, 
MALIGNANCY, implanted medical devices) may require thorascopic 
guidance for chest tube placement in non-emergent settings 
Switching sides sign: patients with complicating factors (SITUS 
INVERSUS, malignancy, implanted medical devices) may require 
thorascopic guidance for chest tube placement in non-emergent 
settings 

Removing implanted pocketwatch: patients with complicating factors 
(situs inversus, malignancy, IMPLANTED MEDICAL DEVICES) may 
require thorascopic guidance for chest tube placement in non- 
emergent settings 

Queen “40” dress + “8” baby: chest tubes range in sizes from 8F 
(infants, children, simple pneumothorax) to 40F (adults, hemothorax) 
“24” on Prince: most simple pneumothoraces require a small chest 
tube, typically < 24F (hemothorax requires larger chest tubes, >24) 
Five finger salute: most common insertion site for chest tubes is the 
lateral 4th or 5th intercostal space in the anterior or mid-axillary line 
Stitching on Swulliver’s coat: triangle of safety = bordered by 
latissimus dorsi, pectoralis major, and a horizontal line at the level of 
the nipple 

Peace sign: alternative insertion location = anterior chest wall at 2nd 
intercostal space 

Midclavicular stitch lines: anterior placement of chest tubes > 
midclavicular line 

Syringe sword: needle decompression is performed in the 2nd 
intercostal space in the midclavicular line 
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Red ties: bilateral internal mammary arteries (aka internal thoracic 
arteries) run 1 cm lateral to the edge of the sternum; stay in the 
midclavicular line to avoid these 

Horizontal line at button level: nipple line (in men) and inframammary 
fold (in women and obese patients) approximates the level of the 5th 
intercostal space (in the mid-axillary line) 

“VAN- guard”: intercostal neurovascular bundle (Vein, Artery, Nerve) 
runs along the INFERIOR border of each rib; chest tubes should go 
over the SUPERIOR edge of the rib to avoid damage to these 
structures 

Raised and bent arm: chest tube insertion step #1 > position the 
patient supine, with arm above head and elbow bent at 90° 
Wizard’s dust: chest tube insertion step #2 > begin conscious 
sedation if available (and non-emergent setting) 

Blue wizard’s drape-y cloak: chest tube insertion step #3 > prep and 
drape the patient according to sterile technique guidelines 

Bullhorn: chest tube insertion step #4 > (optional) use ultrasound to 
identify landmarks and appropriate insertion site 

Stabbing with syringe-sword: chest tube insertion step #5 > apply 
generous local anesthesic (1% lidocaine, 20-30mls) from skin to 
pleura 

Air escaping: chest tube insertion step #5 > use same lidocaine 
needle and syringe to sound pleural depth and angle as syringe is 
pulled back, air fills syringe once in pleural space 

Spreading tissue: chest tube insertion step #6: make incision over 
rib, use clamp to spread subcutaneous tissue down to rib, continue 
over superior edge of rib, and enter pleural space 

Pointing fingers: chest tube insertion step #7 — digitate pleural 
space and sweep for adhesions 

Black rope: chest tube insertion step #8 — insert tube, suture tube 
into skin to secure 

Wacky wagon: chest tube insertion step #9 > attach chest tube 
drainage system (AtriumTM) and secure chest tube to patient with 
tape 

Pirate flag: chest tube insertion step #10 > confirm tube placement 
with chest x-ray 

String of pirate flags: serial chest x-rays are used while the chest 
tube is in place, to ensure tube is effective and in good position 
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Blood in wagon: monitor drainage in the graded collection system; 
liquid falls into collection system 

Sucking on the tube: suction is attached to the chest tube drainage 
system initially; provides negative pressure to remove fluid and air 
from pleural space 

Pressure dial: level of suction pressure is adjustable (typical setting = 
-20cmH20) 

Water chamber: water seal = allows air out (during inhalation), sealed 
to air coming in (during exhalation) 

Bubbles in water seal chamber: bubbles indicate air is passing 
through the water seal chamber; when suction is ON, this is normal; 
when suction is OFF (= set to water seal), this indicates an air leak (= 
either reaccumulating pneumothorax, or break in seal of closed chest 
tube drainage system) 

7-shaped helmet: prolonged air leak = air leak > 7 days (MUST 
confirm that air leak is NOT due to air leaking into the system from a 
break in a seal somewhere along the system, from chest wall to 
chest drainage system) 

Blowing the horn: large continuous blowing air leak immediately after 
chest tube placement may indicate serious airway damage (i.e. 
tracheobronchial disruption) 

Bobbing red ball: tidaling = water in water seal chamber moves up 
and down in time with each tidal breath (moves down with 
inspiration/ up with expiration) 

Pulling on backpack drawstrings: stripping the tube may help 
dislodge obstructing clots or fibrin (experienced clinician should 
perform or supervise) 

Pitchfork breaking up empanada + locked bag: small amounts of 
fibrinolytic (e.g. tPA) may help dissolve tube obstructions; larger 
amounts of fibrinolytic may be instilled into the pleural space to 
break up loculations (e.g. empyema) 

Air leaking from break in tubing: continuous air leak = may indicate 
break in system where air can leak in, OR persistent connection 
between pleural space and airspaces 

Collapsed sail weather vane on cottage: outpatient management with 
a chest tube is possible, for uncomplicated, small pneumothoraces 
on a case by case basis 

Heimlich valve chimney: outpatient management = can send patients 
home with a Heimlich valve = one-way valve; lets air out, but not 
back in 
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Brandishing syringe-sword: outpatient management = can aspirate 
the air, get time-delayed x-rays to ensure complete re- expansion 
and non-reaccumulation of air, then send patient home 

Lung-vested knight pulling tube: chest tube should be removed once 
air leak has resolved and the lung remains re-expanded on x-rays 
(+/- clamp trial) 

Another pirate flag: MUST obtain a chest x-ray after removal of chest 
tube to rule out pneumothorax reaccumulation 

Sunny knight pulling tube: if lung is fully expanded + less than 
100-300 ml/day drainage > remove chest tube(s) 

Spare tube squished by cauldron: most common complication of 
chest tube insertion = malpositioning (in fissure, or sitting along 
diaphragm); may need repositioning/readjustment 

Broken organ cauldrons: most serious complication on chest tube 
insertion = direct organ injury (lung parenchyma, heart, diaphragm, 
liver, spleen, stomach) 

Bacteria lantern: infection of a chest tube site (1-3% complication 
rate) > pneumonia or empyema 

Water on the chest: re-expansion pulmonary edema = complication 
from rapid re-expansion of lung, particularly following large-volume 
drainage of fluid 

Blue in the face: re-expansion pulmonary edema = presents with 
cough, dyspnea + hypoxia; treatment = supportive measures 
Clamping off tube: to prevent re-expansion pulmonary edema > limit 
drainage to 2L every few hours 
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3) Abdominal trauma 
3.1 - Hemorrhage and Hypovolemic Shock - Tachycardia and 
Hypotension following Trauma 


a 
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Druglord fainting after trauma: hemorrhage is the most common 
cause of hypotension, hypovolemia and shock in trauma patients 
Bloodpool: traumatic hemorrhage can accumulate in large amounts 
in the chest, abdomen, pelvis, retroperitoneum, extremities, and 
externally (blood loss at the scene) 

Chest, abdomen, and pelvis knives: the thoracic, peritoneal and 
pelvic cavities may accumulate and hold several liters of blood loss 
Katana in back: the retroperitoneum may accumulate and hold 
several liters of blood loss, without evidence of hemoperitoneum 
FAST wand: FAST exam may assist in locating the source of 
hemorrhage; may be performed bedside for emergent assessment 
Metal detector with CT kitty: CT scan may assist in locating the 
source of hemorrhage; requires relative patient stability 

Pants drawstring: diagnostic peritoneal lavage (DPL) = alternative to 
FAST, may provide evidence of hemoperitoneum 

Hemorrhage from leg: extremities, particularly the upper leg, may 
accumulate and hold several liters of blood loss 

Cargo compartment pockets: compartment syndrome may develop 
in patients with contained extremity hemorrhage 

Pirate’s flag next to extremity trauma: suspected fractures should be 
imaged and splinted; may assist in slowing extremity hemorrhage 
Blood puddle: external loss of blood is essentially limitless, may 
provide information about volume of blood loss 

“Tennis” staging: % of blood loss in hemorrhage classifications 
mimic tennis scores = <15%, 15-30%, 30-40%, and >40% 

“Purity 15%”: class | hemorrhage = <15% blood volume lost (approx. 
750mls for adult) 

Happy gangster: class | hemorrhage has minimal symptoms and no 
hemodynamic change 

“Purity 30%”: class Il hemorrhage = 15-30% blood volume lost 
(approx. 750-1500mls) 

Heart timer: class Il hemorrhage = heart rate > 100bpm (possible 
minimal urine output decrease); beta- blockers may blunt tachycardic 
response 
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Dizzy gangster: orthostatic hypotension (systolic BP drop of 
20mmbg or diastolic BP drop of 10mmHg upon standing) = sign/ 
symptom of class II hemorrhage 

“Dry”-ing rack: dry mucous membranes reflect hypovolemic state = 
sign/symptom of class I] hemorrhage 

White drugs on fingertips: delayed capillary refill @2sec) = sign/ 
symptom of class II hemorrhage 

“Purity 40%”: class IIl hemorrhage = 30-40% blood volume lost 
(approx. 1500-2000 mls) 

Bigger heart timer: marked tachycardia (>120 bpm) = sign/symptom 
of class IIl hemorrhage 

Fainting gangster with blood pressure cuff tattoo: hypotension 
(<90mmHg systolic, or fall of 20-30mmHg below initial bp reading) = 
sign/symptom of class lIl hemorrhage 

Clock on chest: tachypnea and dyspnea (due to anemia + 
developing metabolic acidosis) = sign/symptom of class III 
hemorrhage 

Low flow from kidney beaker: decreased urine output (<0.5ml/kg/hr) 
= sign/symptom of class Ill hemorrhage 

(“Purity >40%”: class IV hemorrhage = >40% blood volume lost 
(approx. >2000ml) 

“Purity 40%” table: class IV will have the same signs and symptoms 
as class II] hemorrhage, but will be more pronounced = tachycardia, 
hypotension, narrowed pulse pressure, tachypnea, minimal urine 
output, altered mental status 

“Beta” sticky-note: consider exceptions to the classification system 
—> elderly patients and patients on beta- blocker therapy > may not 
mount adequate tachycardic responses to hemorrhage; vagal 
stimulation may result in bradycardia in rapid abdominal hemorrhage 
Lightning bolt: shock = inadequate tissue perfusion, typically due to 
hypotension (generally < 90-110 mmHg, depending on patient 
factors); classified as cardiogenic, distributive, hypovolemic, and 
obstructive 
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Empty water tank: hypovolemic shock = decreased intravascular 
fluid; may be hemorrhagic or non-hemorrhagic 

Aegis the Norse Water God: clinical features of hypovolemic shock 
include tachycardia, hypotension, narrowed pulse pressure, 
tachypnea, poor capillary refill, altered mental status, oliguria, and 
metabolic derangements 

Blue gloves on Aegis: peripheral vasoconstriction (increased SVR) 
leads to decreased extremity perfusion > cold, clammy extremities 
+/- cyanosis 

Brain hat: decreased central perfusion > altered mental status (AMS) 
= anxiety, agitation —> confusion, delirium — lethargy, obtundation 
No flow from cracked kidney beaker: volume depletion and 
vasoconstriction > severe oliguria/anuria, with acute rise in BUN + 
Cr 

Lactate carton high on the table: tissue hypoperfusion > anaerobic 
cellular respiration > elevated lactate (>2 mmol/L) and/or high base 
deficit (>2 mmol/L) = strong indication of presence of shock 

Beaker of bubbling acid: lactate accumulation + AKI > metabolic 
acidosis > tachypnea 

Falling ice bath: environmental exposure + blood loss > 
hypothermia; cold IVF > worse hypothermia 

Fallen blood bottle + spill: coagulopathy of trauma = biochemical 
response to injury and shock due to acidosis and hypothermia; 
compounded by blood loss, fluid dilution, and anticoagulation 
medication 

Lethal triangle sign: lethal triad = coagulopathy + hypothermia + 
acidosis; effects of each component worsens effects of others 
Golden “down” triangle belt buckle: hemorrhagic shock = 
DECREASED pulmonary capillary wedge pressure (4 PCWP) 
Broken low heart lamp: hemorrhagic shock = DECREASED cardiac 
output/cardiac index (1 CO/Cl) 

Tight boot laces: hemorrhagic shock = INCREASED systemic 
vascular resistance (T SVR) 

Falling mix tape: hemorrhagic shock = DECREASED mixed venous 
oxygen saturation (1 SvO2) 

Megaphone: abdominal ultrasound of the IVC may provide additional 
evidence of hypovolemia 

Thermostat set to “WARM”: hypothermic patients should be warmed 
to normal temperature with warmed blankets, warmed IV fluids, and 
a warm room 
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Bear hug: forced-air devices (i.e. like Bair HuggerTM) are very 
effective for patient warming 

lvy-covered crystalloid gas canister: IV crystalloid resuscitation 
should occur immediately in a hypotensive, hemorrhaging patient; 
discontinue once blood is available for resuscitation (blood > 
crystalloid) 

Crossword puzzle: a sample of the patient’s blood should be sent for 
typing, screening and cross-matching 

“O-” box of designer product: universal O-type blood should be used 
for acute hemorrhage while waiting for typed, screened and cross- 
matched blood (O- for girls and women of childbearing age) 

“Mass Transit”: massive transfusion protocol (MTP) > activated for 
severe hemorrhage, when the estimated requirement for a patient is 
AU in 1hr, or 10U in 6hr 

Losing product: decision to activate MTP is based on clinical 
features (may use ABC score = 2 or more of: penetrating mechanism, 
systolic <90, hr >120, or positive FAST) 

Stacked product: resuscitation should be balanced to physiologically 
replicate whole blood = 1:1:1 of PRBCs:FFP:PLT 

Multi-colored product combos: platelets can come in “pooled” units 
= multiple donors, 1 bag = 1 unit 

Purple-only product combos: platelets can come in “apheresed” 
units = single donor, 1 bag = 6 units 

6-pack of “PLT” beer: 1 unit of apheresed platelets = “6- 

pack” (transfuse 1 for every 6 units of PRBC and 6 units of FFP) 
Lesser product spill: moderate resuscitation that does not require 
MTP activation should still proceed with 1:1:1 resuscitation 

Elastic bungee cords: thromboelastography (TEG) = point-of-care 
test for elasticity, viscosity and strength of the clot formed from 
patient’s blood; helps with guiding product usage in real-time 
emergency resuscitation 

“7” cart handle: hemoglobin < 7g/dL = indication for PRBC 
transfusion 

“+1 hgb”: if no active bleeding, 1 U PRBC = an increase in hgb of 1 
point 

Fighter plane bag and “INteRcom”: INR > 2 = indication for FFP 
(warfarin-induced or liver disease) 

“WAR on drugs”: warfarin-induced INR elevation can be corrected by 
FFP or PCC (PCC is preferred) 

“PC-li-C-e”: PCC = concentrate of vitamin K-dependant clotting 
factors = corrects warfarin-dependant elevated INR faster and with 
less volume than FFP 
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“K” straps: vitamin K should also be given when reversing elevated 
INR due to warfarin, for long-term production of vitamin K-dependant 
factors (overcomes competitive inhibition by warfarin) 

“Cryo” ice bag + falling fibers of wood: low fibrinogen is corrected 
with cryoprecipitate 

“100” dollar bills: fibrinogen should be corrected when < 100 

“5-0” cart +wheels next to fallen platelet bags: platelets should be 
replaced when <50k with active bleeding (<10k for no active 
bleeding) 

Three “10x” boxes: 6U pooled PLT or 1U apheresed PLT should raise 
PLT count by 30k 

Citrus box holding milk bottles: citrate in PRBC units (anticoagulant 
for storage) chelates free Ca 2+ in patient’s serum > hypocalcemia 
after multiple transfused units > no cofactors for clotting cascade > 
further bleeding 

Low, empty, broken milk bottle: numbness + paresthesia in fingers, 
lips and tongue, Trousseau’s sign, Chvostek’s sign, tetany, cardiac 
arrhythmias, hypotension = signs/symtpoms hypocalcemia 

“BASIC” soap: citrate is metabolized > 3 HCO3- > metabolic 
alkalosis in massive transfusions (usually offset by metabolic acidosis 
from hemorrhage); may result in hypokalemia due to H+-K+ shift 
Elevated bananas: hemolysis of RBCs while in storage > 
hyperkalemia (caution in patients with pre-existing renal disease OR 
AKI, and in patients requiring MTP) 

Bacteria graffiti: bacterial infections = most common risk in platelet 
transfusion (due to room temperature storage) = rate of 1 in 2000 
transfusions of PLTs (1 in 30k for PRBCs) 

Virus graffiti: viral infections (HIV, HBV, HCV) in blood = rate less than 
1 in 1M in PRBG; viruses (HIV, HBV, HCV) are inactivated in treated 
FFP 
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3.2 - Blunt Abdominal Trauma 1: Presentation and Workup - 
Tachycardia, Hypotension and Peritonitis after Trauma 
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Beat-up car: most common cause of blunt abdominal trauma (BAT) = 
MVC; second most common cause of BAT = pedestrian vs auto 
(other common causes = falls from heights, direct blows, iatrogenic) 
Rusty car bruise: hematoma = common intra-abdominal injury in 
blunt abdominal trauma 

Crack in car: laceration = common intra-abdominal injury in blunt 
abdominal trauma 

Ruptured tire: rupture of hollow viscus = common intra-abdominal 
injury in blunt abdominal trauma 

Leaking fluid: hemorrhage + devascularization = common intra- 
abdominal injuries in blunt abdominal trauma 

“ABCDE”: evaluation and management of BAT > follows ATLS 
trauma algorithm (ABCDE) 

Rebounding rock: signs of peritonitis (e.g. rebound tenderness, 
guarding, rigidity) = signs of significant intra- abdominal injury in BAT 
Round belly: abdominal distention = sign of intra-abdominal injury in 
BAT 

Passed out: hypotension = sign of intra-abdominal injury in BAT 
Seat-belt: seat-belt sign = lower anterior abdominal wall hematoma/ 
ecchymosis from seat-belt strap > suspect bladder, bowel or lumbar 
distraction injury 

Backpack straps: Kehr’s sign = referred left shoulder and neck pain 
— suspect splenic injury (referred right shoulder pain > suspect 
hepatic injury) > both suggest intra-abdominal injury from BAT (pain 
is referred from diaphragmatic peritoneal irritation via phrenic nerve) 
Torn skeleton pants: distracting injuries (e.g. concomitant femur 
fracture), and patients with altered sensorium (e.g. dementia, 
delirium, drugs, EtOH) > require workup for abdominal injuries 
Thumbs up: absence of abdominal complaints or signs does NOT 
rule out blunt abdominal injuries; injuries may have delayed 
presentations 

“Mechanic”: some mechanisms alone are indications for abdominal 
workup = pedestrian vs auto, motorcycle collisions, bicycle 
collisions, assault with weapons, falls >15 ft, high risk MVCs (e.g. no 
seat-belts, substantial injuries, known high speeds, death at the 
scene of collision, or significant vehicular damage), and trauma in 
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patients at high risk (e.g. chronic comorbidities, 
immunocompromised, elderly) 

FAST wand: FAST = Focused Assessment with Sonography for 
Trauma = expeditious ultrasound exam of abdomen to identify 
pericardial or peritoneal pathologic free fluid 

“ALL STUDENTS MUST BE SEARCHED”: indications for FAST = all 
patients with blunt thoracoabdominal trauma can receive FAST 
(unstable = essentially requires FAST exam; stable = not required, but 
recommended (unless additional imaging is to be performed)) 
Subxiphoid lampshade: subxiphoid window = pericardium and 4 
chambers of heart = one window of FAST exam, evaluating for free 
fluid (e.g. blood) (alternative pericardial window = parasternal 
window; easier for evaluation of obese patients or those with difficult 
anatomy) 

Right flank lampshade: right flank window = hepatorenal recess 
(space between liver and R kidney = “Morison’s pouch”), R pleura, R 
subphrenic space, inf. pole of R kidney = one window of FAST exam, 
evaluating for free fluid (e.g. blood) 

Left flank lampshade: left flank = splenorenal recess (space between 
spleen and L kidney), L pleura, L subphrenic space, inf. pole of L 
kidney = windows for FAST exam, evaluating for free fluid (e.g. blood) 
Suprapubic lampshade: rectovesical pouch (M) or rectouterine pouch 
(F) (aka “pouch of Douglas”) = one window for FAST exam, 
evaluating for free fluid (e.g. blood) 

Letterman’s “E”: extended FAST (“E-FAST”) = all windows of FAST + 
bilateral superior thoracic views of pleural space to identify 
pneumothorax — should visualize normal lung sliding 

Buckets of paint: FAST identifies free FLUID > presumed to be 
blood in trauma; may also be GI contents from GI perforation, or 
urine from bladder rupture 

Pokin’ around: diagnostic peritoneal lavage (DPL) = small incision in 
the peritoneum to assess for gross blood, intestinal contents, stool 
or bile within peritoneum (by aspiration first, followed by lavage of 1L 
fluid) 
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Ten fingers: positive DPL = >10ml frank blood or enteric contents 
aspirated immediately on entering peritoneum (no lavage, no delay 
— MOST IMPORTANT for emergency settings) 

Bloody 100K cash graffiti: positive DPL = >100K/mL > RBCs present 
in lavage fluid after lavaging with 1L saline 

White eyes graffiti: positive DPL = >500/mL > RBCs present in lavage 
fluid after lavaging with 1L saline 

Salivating tongue graffiti: positive DPL = elevated fluid amylase 
present in lavage fluid after lavaging with 1L saline 

Poop emoji graffiti: positive DPL = enteric contents or bacteria 
present in lavage fluid after lavaging with 1L saline 

Scalpel: unstable patients with (+) FAST or DPL > direct to OR for 
exploratory laparotomy 

Grabbing his belly: persistent abdominal pain in an UNSTABLE 
patient = indication for exploratory laparotomy 

Rebounding stone: signs of peritonitis (e.g. rebounding, guarding, 
rigidity) in an UNSTABLE patient = indication for exploratory 
laparotomy 

Bloody nose: persistent hematemesis or hemorrhage from NG tube 
in an UNSTABLE patient = indication for exploratory laparotomy 
Pirate flag: evidence of intra-abdominal injury that requires 
immediate repair on x-ray in UNSTABLE patient = indication for 
exploratory laparotomy 

Major wedgie: x-ray findings requiring immediate exploratory 
laparotomy = air under the diaphragm > ruptured hollow viscus; 
stomach or bowels in the chest > diaphragm rupture (both 
UNSTABLE and stable patients) 

Boa graffiti: REBOA = Resuscitative Endovascular Balloon Occlusion 
of the Aorta = temporizing measure to halt intra-abdominal 
hemorrhage in a persistently hemodynamically unstable patient 
(TEMPORARY ONLY) 

4-square court: exploratory laparotomy = midline incision from 
xiphoid process to pubic symphysis — pack all four quadrants with 
lap pads to temporarily stop hemorrhage 

Scalpel pruners: damage control surgery = immediate and 
temporizing repair of life-threatening injuries to expedite the patient 
to get aggressive resuscitation; definitive repair of injuries is 
performed later 

Spleen-shaped plant: exploratory laparotomy = hemorrhage is dealt 
with first; simple lacerations can be oversewn; larger lacerations or 
injuries require resection (non-essential organs e.g. spleen, short 
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segments of bowel) or packing left in place (essential organs e.g. 
liver) 

Broken bowel rainspout: exploratory laparotomy = contamination 
(particularly from GI) is dealt with after hemorrhage; small ruptures 
can be oversewn; larger ruptures may require resection of that 
segment of bowel; bowel may be left in discontinuity if necessary 
“Temporary Closure”: following exploratory laparotomy, abdomen is 
temporarily closed with specialized device (e.g. NPWT or 
ABtheraTM), particularly if there were temporizing measures 
performed (e.g. packing around the liver, bowel in discontinuity); 
complete closure performed after a “second- look” laparotomy 

Gas mask: communication with anesthesia during exploratory 
laparotomy is critical to successful surgery and resuscitation of the 
patient 

Stable black CaT: most STABLE patients with blunt abdominal 
trauma will undergo CT scan to identify intra- abdominal injuries 
(unless other clinical signs in workup obligate immediate exploratory 
laparotomy) 


Page 28 


3.3 - Blunt Abdominal Trauma 2: Management of Peritoneal 
Injuries - Abdominal Ecchymosis and Tenderness following 
Trauma 
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Splenic pond: SPLEEN (and liver) are the two most commonly injured 
organs in blunt abdominal trauma (resources differ on which is more 
commonly injured) 

Spraying spigot: life-threatening hemorrhage = major cause of 
morbidity and mortality for splenic injury 

Fractured fence: lower rib fractures = associated with solid 
abdominal organ injury (left > spleen, right > liver) 

Painful upper corner fence: upper abdominal pain = associated with 
(+ symptom of) solid abdominal organ injury (left > spleen, right > 
liver) 

Mildew-y fence: abdominal bruising = associated with solid 
abdominal organ injury (left > spleen, right > liver) 

Collapsing sail: hemo/pneumothorax = associated with solid 
abdominal organ injury (left > spleen, right > liver) 

Getting larger splenic planters: splenomegaly = associated with 
increased risk of splenic injury 

Yin-yang black CaT: abdominal CT with contrast is the modality of 
choice to evaluate for splenic injury 

Crack in pond: laceration (disruption of the tissue of an organ, from 
tearing, shearing, or being cut by a sharp object (knife, fragment of 
fractured bone)) = indication of splenic injury 

Algae collection in pond: hematoma (localized collection of blood 
within an organ or muscle, contained by surrounding tissues; may 
have active bleeding, or be partially or completely clotted blood; may 
be subcapsular or intraparenchymal) = indication of splenic injury 
Dark shadow: hematomas and lacerations appear as hypodensities 
on CT 

Contrasting yin-yang koi: active hemorrhage appears hyperdense 
(white) due to presence of IV contrast 

White diluting splash: hyperdense hemorrhage/extravasation will 
appear white (contrast “blush” = appearance as contrast dilutes 
away from vessel) 
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Left red garden puddles: hemoperitoneum (= free blood within 
peritoneal cavity) collects in dependant areas of peritoneum due to 
hemorrhage; does not specifically localize injury 

Wet red path: pseudoaneurysm (collection of blood leaking from a 
vessel between tunica media and tunica adventitia) and 
arteriovenous fistula (fistulous connection between damaged arterial 
and venous systems) = CT findings of splenic vascular injury 
Grade | lilypad: grade | splenic injury = hematoma (subcapsular) 
<10% of surface area; or laceration <1cm deep 

Grade Il lilypad: grade II splenic injury = hematoma (subcapsular) 
10-50% surface area; or hematoma (intraparenchymal) <5cm; or 
laceration 1-3cm deep 

Grade Ill lilypad: grade III splenic injury = hematoma (subcapsular) 
>50% surface area; or hematoma (intraparenchymal) >5cm; or 
laceration >3cm deep 

Grade IV lilypad: grade IV splenic injury = vascular injury that causes 
>25% devascularization; or contained active bleeding 

Grade V lilypad: grade V splenic injury = hilar devascularization; or 
shattered spleen; or active bleeding extending beyond splenic 
capsule 

Abacus: serial hemoglobins to monitor for active bleeding = 
nonoperative management of splenic injury (= solid organ injury 
nonoperative management algorithm) 

Serial bowl: frequent serial exams may identify signs of active 
bleeding = nonoperative management of splenic injury (= solid organ 
injury nonoperative management algorithm) 

“I See You”: frequent monitoring in ICU or step-down units = 
nonoperative management of splenic injury (= solid organ injury 
nonoperative management algorithm) 

Reclining chair: bedrest restriction until hgb stabilizes (~24 hours) 
(common practice though minimal supporting evidence) = 
nonoperative management of splenic injury (= solid organ injury 
nonoperative management algorithm) 
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“Non-Potable” hose: NPO until low risk of needing OR, usually until 
hgb stabilizes (~24 hours) = nonoperative management of splenic 
injury (= solid organ injury nonoperative management algorithm) 
Falling abacus: | hemoglobin = sign of active bleeding in splenic 
injury (and other solid organ injuries) 

Abdominal pain lines: increasing abdominal pain and/or tenderness = 
sign of active bleeding in splenic injury (and other solid organ injuries) 
Sweating and feeling faint: hypotension = sign of active bleeding in 
splenic injury (and other solid organ injuries) 

Heart-shaped watch: tachycardia = sign of active bleeding in splenic 
injury (and other solid organ injuries) 

Drank all the fluids: persistent blood transfusion requirement = sign 
of active bleeding in splenic injury (and other solid organ injuries) 
Actively flowing hose: signs of active bleeding should prompt repeat 
imaging if stable, or surgery if hemodynamically unstable (for spleen 
and other solid organ injuries) 

Actively splashing contrast: active bleeding on imaging (initial or 
repeat) = indication for embolization in IR (if patient is stable) (for 
spleen and other solid organ injuries) 

Foaming hose: embolization = intervention using wires and catheters 
through blood vessels to permanently occlude a bleeding vessel with 
pro-coagulant beads, coils or foam (stable patients only) = 
nonoperative management for spleen and other solid organ injuries 
Scalpel near spraying spigot: failure of nonoperative management (= 
evidence of persistent hemorrhage, including after embolization if 
performed, or hemodynamic instability) = indication for operative 
intervention in splenic injury 

Scalpel close to high-grade lilypads: high-grade splenic injury (IV or 
V) = indication for surgery for splenic injury 

Red shooting spigot near scalpel: persistent bleeding (including after 
embolization, if performed) = failure of nonoperative management = 
indication for surgery for splenic injury 

Falling statue: hemodynamic instability = failure of nonoperative 
management = indication for surgery for splenic injury 

Pushing back the pressure: direct pressure for hemostasis = 
operative intervention for hemorrhage from splenic injury 

Pruning the lilypad: splenectomy = operative intervention for 
hemorrhage from splenic injury 

Syringe statue: immunizations for encapsulated bacteria (S. 
pneumoniae, H. influenzae B, and N. meningitidis) = required 14 days 
following unplanned splenectomy (14 day prior to surgery, if planned 
splenectomy) 


54) 


55) 


56) 


57) 


58) 


59) 


Sepsis manhole: asplenic patients = immunocompromised, Tf risk for 
postsplenectomy sepsis (most common = S. pneumoniae) 

Kid with repair tools: in children, splenic salvage (= repair) is more 
likely to be attempted to avoid f risk for postsplenectomy sepsis 
Liver tree: LIVER (and spleen) are the two most commonly injured 
organs in blunt abdominal trauma (resources differ on which is more 
commonly injured) 

Spraying spout: life-threatening hemorrhage = major cause of 
morbidity and mortality for hepatic injury 

Black CaT with yin-yang: abdominal CT with contrast is the modality 
of choice to evaluate for hepatic injury 

Notched cut in tree: laceration = CT finding of hepatic injury 

Dark spot of leaves: hematoma (subcapsular or intraparenchymal) = 
CT finding of hepatic injury 

White flying bird feathers + yin-yang: active extravasation (appears 
hyperdense/white due to contrast) = CT finding of hepatic injury 
Right red garden puddles: hemoperitoneum collects in dependant 
areas due to hemorrhage; does not specifically localize injury 

Green dripping sap from ripped bile vine: bile duct injury = CT finding 
of hepatic injury 

Whole branch falling off: avulsion of liver from hilum = CT finding of 
hepatic injury 

Grade | bonsai tree: grade | hepatic injury = hematoma (subcapsular) 
<10% of surface area; or laceration <1cm deep 

Grade II bonsai tree: grade II hepatic injury = hematoma 
(subcapsular) 10-50% surface area; or hematoma (intraparenchymal) 
<10cm; or laceration 1-3cm deep 

Grade Ill bonsai tree: grade III hepatic injury = hematoma 
(subcapsular) >50% surface area; or hematoma (intraparenchymal) 
>10cm; or laceration >3cm deep; or contained active extravasation 
Grade IV bonsai tree: grade IV hepatic injury = parenchymal 
disruption (major laceration) involving 25-75% of one lobe or <3 
segments; or uncontained active extravasation 

Grade VI bonsai tree: grade VI hepatic injury = hepatic avulsion 
(injury not compatible with life) 

Relaxing sensei: nonoperative management = initial management for 
ALL hepatic injury grades > ICU/stepdown unit, serial exams, serial 
hgb, NPO, bedrest 

Snaking hose up tree: embolization = nonoperative management for 
liver and other solid organ injuries 

Hard-working student: signs of active bleeding = | hemoglobin, 
increasing abdominal pain or tenderness, tachycardia, hypotension, 
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persistent transfusion requirement > indications for CT (if stable); if 
active hemorrhage seen on CT > indication for hepatic embolization 
Red shooting sprinkler near scalpel: persistent bleeding (including 
after embolization, if performed) = failure of nonoperative 
management = indication for surgery for hepatic injury 

Scalpel near high-grade bonsai trees: higher grade liver injuries are 
more likely to fail nonoperative management and require surgery 
(also more likely to present hemodynamically unstable) 

Stop the squirting: direct pressure = option for control of hemorrhage 
from hepatic injury 

Big shoelace: ligation of bleeding vessel = option for control of 
hemorrhage from hepatic injury 

Cautery tool: electrocautery = option for control of hemorrhage from 
hepatic injury 

Tool belt: repair (mesh wrapping) = option for direct repair of injury 
from hepatic injury 

PACK pack: perihepatic packing = option for temporary hemorrhage 
control, provides continuous direct pressure on injury (hemostasis 
may be achieved when packing is removed) 

Giant zipper: temporary abdominal closure must be used with 
perihepatic packing, with return for removal in 24-48h 

Wrapped around tree trunk: Pringle maneuver = clamping of porta 
hepatis to stop perfusion to liver to control hemorrhage (some 
hemorrhage will not stop with this maneuver) 

Tied off tree: ligation of major hepatic arteries may be necessary for 
hemorrhage control in hepatic injury 

Sawing off a branch: partial hepatectomy = possible operative option 
for severe hepatic injuries 

Falling green pear: bile duct injury (including iatrogenic injury during 
laparoscopic cholecystectomy) = requires surgical repair 

Bandaged pipes behind liver-tree: major venous structures require 
repair if injured (including retrohepatic IVC, hepatic veins and portal 
vein) 

Fanning kid: all STABLE children undergo nonoperative management 
of hepatic injuries initially (unstable + OR) 

Leaky green sap:bile leak = possible complication of hepatic injury 
Red apple: intra-abdominal abscess +/- sepsis = possible 
complication of hepatic injury 

Dead branch: hepatic necrosis = possible complication of hepatic 
injury (particularly if embolization or significant ligation performed) 


91) 


92) 


93) 


94) 


Bowel engine: in blunt trauma, injuries to bowel are less common 
than solid organ injuries in blunt trauma (and bowel injuries are more 
common in penetrating trauma than in blunt trauma) 

Seatbelts + steering wheel: seatbelts, steering wheels and 
handlebars = can crush bowel against rigid spine — injury 

Rusted car side: abdominal wall ecchymosis (inc. seatbelt sign) = 
Clinical indicator of possible bowel injury in blunt abdominal trauma 
Dented out: abdominal distention = clinical indicator of possible 
bowel injury in blunt abdominal trauma 

Car pain lines: abdominal pain and tenderness = clinical indicators of 
possible bowel injury in blunt abdominal trauma 

Rebounding rock: peritoneal signs (e.g. rebound, guarding, rigidity) = 
clinical indicator of possible bowel injury in blunt abdominal trauma 
Air leak showing black underwear: free air + air under diaphragm 
(pneumoperitoneum) = CT finding of bowel injury 

Holey rag: air bubbles within mesentery = CT finding of bowel injury 
Snapped leaking brake line: devascularization (= separation of bowel 
from its mesentery) (+/- hemorrhage) = CT finding of bowel injury 
Thickened tire tread: bowel wall thickening = CT finding of bowel 
injury 

Dark greasy tire: loss of bowel wall enhancement = CT finding of 
bowel injury 

Oil leak: extraluminal GI contents (= contrast or fluid found outside 
lumen) = CT finding of bowel injury 

Red puddle leaking towards sensei: hematomas (intramural or 
mesenteric) = CT finding of bowel injury 

Skull + “INTESTIN” tire brand: loss of wall enhancement = indicates 
loss of perfusion to that segment of bowel wall (may result in 
ischemia/infarct of that segment) 

“Suspicious persons will be cut”: clinical or imaging findings highly 
suggestive of bowel injury almost universally will require surgery > 
exploratory laparotomy 

Premium GRADE oil: grading systems do exist for injuries to the Gl 
tract, but often grades are determined at time of exploratory 
laparotomy 

Scalpel hood holder: default management for any present or 
suspected bowel injury is abdominal exploration 

Puddle near relaxing sensei: exception to bowel injuries requiring 
surgery = intramural or mesenteric hematomas > typically resolve 
spontaneously, monitor with serial exams, NPO +/- NGT and 
nutritional support; injury may cause delayed ischemia > infarction 
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—> perforation, so patients must be monitored closely; repeat CT may 
be used to monitor progress or identify missed injuries 

95) Suspicious man: known or suspected Gl injury = indication for 
operative abdominal exploration 

96) Tipping sign: hemodynamic instability = indication for operative 
abdominal exploration in suspected GI injury 

97) Socket wrench: low-grade bowel injuries (partial thickness 
lacerations, small full thickness injuries) = typically repaired when 
possible 

98) Throwing wrecked bowel: high-grade bowel injuries (large full 
thickness injuries, multiple injuries confined to one segment) = 
typically resection is easier management 

99) Discontinuous bowel-pipes: bowel may be left in discontinuity 
temporarily to expedite patient return to ICU for resuscitation (up to 
24 hours; will require re-anastomosis to restore continuity) 

100) Lung-shaped rust: pneumonia = complication following GI injury 

101) Puffy red airbag: intra-abdominal abscess = complication following 


Gl injury 

102) Sepsis manhole: intra-abdominal sepsis = complication following Gl 
injury 

103) Bacterial decals: surgical site infection = complication following Gl 
injury 


104) Rusty cracked kidney mirror: renal dysfunction (e.g. AKI) = 
complication following Gl injury 

105) Skull dice: increased risk of mortality following Gl injury (esp. if 
delayed diagnosis 

106) Fresh red paint: hematoma = common complication of blunt 
abdominal trauma > typically resolve on their own 

107) Calendar: delayed rupture of hematoma (up to several months 
following injury) = complication of hematoma > hemorrhage 

108) “Avoid contact”: patients with solid organ injuries should avoid 
contact sports or activities that could re-injury the organ or cause 
hematoma to rupture for 3 months (althletes may opt for 
splenectomy for sooner return-to-play) 

109) Leaky pipes: spillage of GI contents (from missed Gl injuries) 
increase chances of intra-abdominal abscess and intra-abdominal 
infection, can > sepsis 

110) Bright red puffy airbag: intra-abdominal abscesses = common 
complication following abdominal trauma 

111) “lleus” wheel lock: ileus = common complication following abdominal 
trauma 


112) “Obstruction” sign: bowel obstruction (SBO) = common late 
complication of abdominal trauma/surgery (due to presence of intra- 
abdominal adhesions) 

113) Overstuffed glove compartment: abdominal compartment syndrome 
= rare but serious complication of abdominal trauma 
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3.4 - Blunt Abdominal Trauma 3: Management of Retroperitoneal 
Injuries - Hematuria and Back Pain following Abdominal Trauma 


14) 


15) 


Falling off ladder: hemodynamic instability = indication for abdominal 
exploratory laparotomy following blunt abdominal trauma 

“Retro Pro Tournament”: retroperitoneum must be thoroughly 
examined for injuries during exploratory laparotomy following blunt 
abdominal trauma arotomy following blunt abdominal trauma 

Red vessel on karate mat: retroperitoneal zone 1 contains = aorta 
from diaphragm to bifurcation, including mesenteric and renal 
vascular roots 

Blue vessel on karate mat: retroperitoneal zone 1 contains = IVC from 
diaphragm to bifurcation 

“Dojo Denum’” sign: retroperitoneal zone 1 contains = descending, 
horizontal, and ascending parts of the duodenum (2nd, 3rd and 4th 
segments) 

Pancreas sponge: retroperitoneal zone 1 contains = pancreas 
Colonic-shaped mats: retroperitoneal zone 2 contains = ascending 
(right) and descending (left) colon 

Kidneybean punching bag: retroperitoneal zone 2 contains = bilateral 
kidneys 

Red, blue, and yellow tassel: retroperitoneal zone 2 contains = 
bilateral renal arteries, veins and ureters 

Red and blue pipes: retroperitoneal zone 3 contains = bilateral 
internal and external iliac arteries and veins 

Yellow pipes: retroperitoneal zone 3 contains = bilateral distal ureters 
Lowest plumbing: retroperitoneal zone 3 contains = distal sigmoid 
colon and rectum 

Ink flowing down aorta + black CaT paw prints: in stable patients, CT 
(+/- angiography) may identify specific injured vessels for 
determining source of retroperitoneal hemorrhage or hematoma; 
angiography and embolization may control the bleeding without 
surgery 

Exploring for blood: zone 1 hematoma = indication to open 
retroperitoneum and explore the hematoma (exception is peri- 
duodenal hematoma) 

Pulsing drips of blood near scalpel: PULSATILE zone 2 hematoma = 
indication to open retroperitoneum and explore the hematoma (do 
not open a contained, non-pulsatile zone 2 hematoma) 


16) 


17) 


18) 


19) 


20) 


21) 


22) 


23) 


24) 


25) 


26) 
27) 
28) 


29) 
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Expanding puddle of blood near scalpel: EXPANDING zone 2 
hematoma = indication to open retroperitoneum and explore the 
hematoma (do not open a contained, non-pulsatile zone 2 
hematoma) 

“STAY OUT”: zone 3 hematoma = do NOT open retroperitoneum or 
explore hematoma (stop hemorrhage with other methods e.g. pelvic 
embolization) 

Spongy pancreas: pancreas injuries = less likely to have severe 
hemorrhage, but still can be devastating, due to the release of 
digestive enzymes into the surrounding tissue 

Dragon hug: pancreas and duodenum are in close proximity to each 
other, and injuries frequently involve both organs; thus management 
decisions often involves both organs simultaneously 

Seat-belt blackbelt: MVCs are most common cause of blunt 
pancreatic injury, from seatbelt or steering wheel crushing pancreas 
against rigid spine 

Handlebars: handlebar injuries from motorcycle or bicycle are 
common causes of blunt pancreatic injury (crush pancreas against 
spine) 

Rips in zone 1 mat: pancreatic injuries are associated with injuries to 
surrounding structures and organs, including major vascular injury 
(aorta, IVC) 

Green face: nausea, emesis, PO intolerance = symptoms of 
pancreatic injury 

Holding his belly: abdominal pain = symptom of pancreatic injury 
Passed out: hypotension > sepsis > septic shock = signs of 
possible pancreatic injury (especially if delayed presentation after 
trauma) 

Black CaT with yin-yang collar: CT (WITH contrast) can identify major 
pancreatic injuries 

Lacerated teammate: lacerations in pancreatic parenchyma = finding 
of pancreatic injury on CT 

Blood under kid: peripancreatic hematoma = finding of pancreatic 
injury on CT 

Squirting blood: active extravasation of contrast from pancreas or 
nearby vessel = finding of pancreatic injury on CT 
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30) 


31) 


32) 


33) 


34) 


35) 


36) 


37) 
38) 


39) 


40) 


41) 


42) 


43) 


44) 


P 


Getting himself wet: pancreatic edema = finding of pancreatic injury 
on CT 

Collecting water puddle: peripancreatic fluid collections = suggestive 
of pancreatic injury on CT (if communicating with pancreatic duct > 
highly suggestive of injury) 

Strandy fat uniform: peripancreatic fat stranding (esp. if 
communicating with pancreatic duct) = suggestive of pancreatic 
injury on CT 

Periscope camera: ERCP > can identify pancreatic duct injury; 
invasive, but can perform therapeutic interventions concurrently (i.e. 
stenting) 

Magnet camera tag: MRCP > can identify pancreatic duct injury; 
non-invasive, but non-therapeutic 

Ductal bandana: high grade pancreatic injuries (grade III+) will involve 
the pancreatic duct; lower grade injuries (I-I) do not involve the 
pancreatic duct 

“Non-Potable”: NPO status (prevents hormonal stimulation of 
pancreas) = nonoperative management for pancreatic injury not 
involving duct 

Serial bowl: serial exams — identify complications = nonoperative 
management for pancreatic injury not involving duct 

Apple and fatty pig: serial labs, particularly amylase and lipase = 
nonoperative management for pancreatic injury not involving duct 
Green nose tube + fluid: NGT placement assists with Gl 
decompression for severe or prolonged symptoms (particularly 
nausea and emesis) = nonoperative management for pancreatic 
injury not involving duct 

Floating food: nutritional support (post-pyloric enteral nutrition or 
TPN) may be initiated for extended duration of injury symptoms = 
nonoperative management for pancreatic injury not involving duct 
Cutting for ducts: indications for operative management in traumatic 
pancreatic injury = hemodynamic instability, pancreatic ductal injury, 
and peripancreatic hematoma (seen on exploratory laparotomy for 
other reasons) 

Ripped distal headband + resected organs: distal pancreatectomy 
(+/- splenectomy) = fast resection for DISTAL pancreatic duct injuries 
Proximal draining bucket: wide drainage +/- simple debridement = 
options for PROXIMAL pancreatic duct injuries management 

“Cut his throat” motion: resection of pancreas head (+/- duodenum) 
for severe injuries = option for PROXIMAL pancreatic duct injuries 
management (NO reconstruction during emergency surgery) 


45) 


46) 


47) 


48) 


49) 


50) 
51) 
52) 
53) 
54) 
55) 
56) 
57) 


58) 


59) 


“Temporarily Closed”: temporary closure after damage control 
surgery allows for easy take-back later for time- consuming 
procedures 

Whip: reconstruction after pancreaticoduodenectomy should NOT be 
performed at time of exploratory laparotomy for trauma (i.e. NEVER 
perform trauma Whipple procedure); should be performed during a 
planned take-back 

Getting kicked off mat: during exploratory laparotomy for trauma, 
after hemorrhage and contamination control, goal = temporize other 
injuries as able (simple debridement, avoiding reconstruction) and 
get out of the OR 

Thin fluid tract: pancreatic fistula = MOST COMMON complication of 
traumatic pancreatic injury 

Fluid collecting around sponge: pseudocyst (walled-off fluid 
collection outside pancreas) = complication of traumatic pancreatic 
injury 

Swollen boxing glove: intra-abdominal abscesses = complication of 
traumatic pancreatic injury 

Inflamed pancreas sponge: pancreatitis = complication of traumatic 
pancreatic injury 

“Sepsis” manhole cover: sepsis + septic shock = complication of 
traumatic pancreatic injury 

Seatbelt gi belt: MVCs (seatbelts + steering wheels) = common 
cause of duodenal injury 

Handlebar t-shirt: handlebar injuries = common cause of duodenal 
injury 

Puddle of blood: duodenal hematoma = common type of duodenal 
injury, more common in children than adults 

“Obstruction”: duodenal hematomas may > SBO, may have delayed 
presentation 

Gonna blow: nausea, emesis + PO intolerance = symptoms of 
duodenal hematoma 

Gi with black cat + yin-yang: typical CT findings associated with Gl 
injury = wall disruption, (intramural hematoma, signs of perforation 
(extraluminal gas or intestinal contents); signs suggestive of injury = 
wall thickening, free fluid without solid organ injury, loss of wall 
enhancement, active hemorrhage 

Ampullary trophy: high-grade duodenal injuries = typical high-grade 
Gl injury types + any injuries involving ampulla, common bile duct, 
pancreatic duct or pancreas 
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61) 


62) 


63) 


64) 
65) 


66) 


67) 


68) 


69) 


70) 


71) 
72) 
73) 


74) 
75) 
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“Non-Potable” + green nose tube: NPO + NGT = nonoperative 
management of duodenal injuries (including SBO from duodenal 
hematoma) 

Floating cereal: nutritional support (TPN, not usually enteral) may be 
necessary in cases with prolonged duration of symptoms = 
nonoperative management of duodenal injuries 

Another serial bowl: serial exams = critical to identify complications 
of duodenal injury = nonoperative management of duodenal injuries 
Falling backwards + spilling gatorade: duodenal hematoma rupture 
may result in upper GI or intraperitoneal hemorrhage > 
hemodynamic instability + signs of blood loss 

Losing balance: hemodynamic instability = indication for operative 
management of duodenal injury 

Bloody gi: signs of hemorrhage = indication for operative 
management of duodenal injury 

“Rigid Guard” chest protector: signs of peritonitis (e.g. guarding, 
rigidity, rebound tenderness) = possible perforation = indication for 
operative management of duodenal injury 

Trophy held high: high grade injuries on CT = indication for operative 
management of duodenal injury 

“Do Not Touch” around blood puddle: during exploratory laparotomy 
for other reasons, peri-duodenal hematomas should NOT be 
explored (unlike pancreatic management) 

Proud sensei + “Complex Techniques”: operative management of 
duodenal injuries follow usual GI injury management algorithm, 
EXCEPT > injuries involving the ampulla of Vader will require large 
complex operative procedures for re-establishing biliary continuity 
(no reconstruction during emergency surgery) 

“PYLORIC” evacuation plan: pyloric exclusion = surgical closure of 
pylorus + loop gastrojejunostomy to divert GI flow to prevent leaks 
and allow for duodenal injury healing; performed concurrent with 
duodenal repair or anastomosis (temporary, will spontaneously 
reopen) 

Swollen red boxing glove: intra-abdominal abscess = MOST 
COMMON complication of duodenal injury 

Inflamed soggy pancreas: pancreatitis = complication of duodenal 
injury 

Fluid trail: duodenal fistula = complication of duodenal injury (carries 
highest mortality risk) 

Falling kidney: kidney = most commonly injured GU organ in trauma 
Snapped rope: rapid deceleration injuries (falls, MVCs) = common 
mechanism for renal trauma 
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80) 
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90) 


91) 
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Punching the bag: direct blows to back = common mechanism for 
renal trauma 

Bloody splatter: hematuria = best indicator of renal trauma (but 
absence does NOT rule out renal trauma) 

Black cat + delayed schedule: CT (WITH contrast) for renal trauma 
should include DELAYED films to highlight renal parenchyma and 
collecting system injuries (time allows contrast > through glomerulus 
> tubules > collecting system + ureter) (aka CT pyelography) 
Blood stain: hematoma (subcapsular, intraparenchymal) = CT finding 
of renal injury 

Ripped bag: laceration = CT finding of renal injury 

Bleeding bag: perinephric hemorrhage = CT finding of renal injury 
Ripped from tassels: thrombosis, dissection, pseudoaneurysm, 
transection, AV fistula, avulsion of renal pedicle (aka 
devascularization) = CT findings of renal VASCULAR injury 

“ALL STATE”: all traumatic renal injuries should undergo attempted 
nonoperative management initially; surgery reserved for special 
cases 

“I See You”: ICU admission for intensive monitoring = nonoperative 
renal trauma management (= solid organ injury nonoperative 
management algorithm) 

Abacus: serial hemoglobin = nonoperative renal trauma management 
(= solid organ injury nonoperative management algorithm) 

Breakfast of karate champions: serial exams = nonoperative renal 
trauma management (= solid organ injury nonoperative management 
algorithm) 

Extra long drawstring: interventional radiology > angiography for 
embolization of hemorrhage, or urinary drainage procedures (e.g. 
nephrostomy tube) 

Falling ladder: hemodynamic instability = indication for operative 
management in renal trauma 

2 Highly beaten up old gloves: bilateral injuries or high grade injuries 
to a single kidney = indication for operative management in renal 
trauma 

Draining blood: persistent hemorrhage or urine extravasation (on CT) 
= indication for operative management in renal trauma 

Stitch and “SAVE”: every attempt should be made to salvage the 
kidney via repair if possible, including partial nephrectomy; unilateral 
nephrectomy reserved for renal salvage failure (or if salvage wasn’t 
possible) 

“Check In”: prior to unilateral nephrectomy, the other side must be 
checked for function (by observation + palpation or imaging) 
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93) 


94) 
95) 
96) 
97) 
98) 
99) 


Contained lemonade: urinoma = MOST COMMON complication of 
renal trauma; can manage with stenting +/- percutaneous drainage 
or nephrostomy 

Leaking lemonade: urinary leak = complication of renal trauma 
Flame bandana: fever = complication of renal trauma 

Spilling red drink: hematuria = complication of renal trauma 
Cracked kidney dispenser: AKI = complication of renal trauma 

Trail of fluid: urinary fistula = complication of renal trauma 

Leaking blood from kidney dispenser: delayed hemorrhage = 
complication of renal trauma 


100) Kidney water bottle: hydronephrosis = complication of renal trauma 
101) Pineapple: pyelonephritis = complication of renal trauma 
102) High pressure loss: chronic renal compression from hematoma may 


> } renal blood flow > renin secretion > post-renal injury 
hypertension = chronic complication of renal trauma 
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3.5 - Pelvic Trauma - Hemodynamic Instability and Widened 
Pubic Symphysis following Trauma 


17) 


18) 


Traumatic pelvic playground: pelvic fractures carry an increased risk 
of death in trauma patients 

Crashing car toys: majority of pelvic trauma occurs during high- 
energy mechanism (e.g. MVC, motorcycle accidents, peds vs auto) 
Old lady falling: eldery people are at risk of pelvic trauma from low- 
energy mechanisms (e.g. ground level falls); old age + propensity to 
fall = risk factors for pelvic fracture 

Cigarette: smoking = risk factor for pelvic fracture 

Falling uterus-purse: hysterectomy = risk factor for pelvic fracture 
Holey bone fence post: low bone density = risk factor for pelvic 
fracture 

Pelvic binder diaper: commercially-available pelvic binders may be 
used by paramedics for initial pelvic stabilization in possible unstable 
fractures; don’t remove until ready to evaluate pelvis and replace 
Wrapped sweater: makeshift pelvic binders (e.g. bed sheet) may be 
used by paramedics for initial pelvic stabilization possible unstable 
fractures; don’t remove until ready to evaluate pelvis and replace 
Green: sacrum = lowest section of spine, creates posterior aspect of 
pelvic ring 

Yellow: ilium = part of pelvic ring 

Red: pubis = part of pelvic ring 

Purple: ischium = part of pelvic ring 

Blue: pubic symphysis = joins two halves of the pelvis in front 
(cartilaginous joint) 

White: acetabulum = “hip joint”, articular surface contacts with 
femoral head; coated in articular cartilage 

“Strong” tape: strong sacroiliac (SI) joints connect the pelvic ring to 
the spine; extreme forces necessary to disrupt pelvic ring 

Red arterial ropes: bifurcation of aorta > bilateral common iliac 
arteries > bilateral internal iliac arteries dive into pelvis to supply 
muscles and organs; common iliac arteries > bilateral external iliac 
arteries pass under the inguinal ligament > femoral artery 

Blue venous slides: veins parallel arteries; creates complex pelvic 
venous plexus 

Spinny L4-S3 blocks: nerve roots of L4-S3 run through pelvis; 
collectively called lumbosacral plexus 


32) 
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Yellow climbing ropes: lumbosacral plexus supplies pelvic organs 
and muscles; some nerves continue out to the lower extremities 
through pelvic foramina 

Sigmoid slide: distal sigmoid, rectum + anus = pelvic organs 
Climbable uterus: uterus, ovaries + vagina in women = pelvic organs 
Bladder wobbler: bladder, urethra + distal ureters (+ prostate in men) 
= pelvic organs 

“Zone Ill”: pelvic organs fall within retroperitoneal zone III 

Spinny “ABCDE” blocks: all trauma patients should be evaluated 
based on the ATLS ABCDE algorithm for initial management of a 
trauma patient to identify the most life-threatening injuries first; 
hemorrhagic shock MAY be due to pelvic hemorrhage, but must rule 
out more urgent sources of hemodynamic instability first 

“Last Inspection”: thorough exam of pelvis (not female GU exam yet) 
helps identify pelvic trauma early in evaluation 

Bruised and bloody swing: ecchymosis, external abrasions, 
lacerations, external hemorrhage = signs suggestive of pelvic 
trauma, possible associated internal injuries 

Asymmetrical swing: asymmetry of pelvic structure or lower 
extremities = signs suggestive of pelvic trauma, possible associated 
internal injuries 

Seatbelt: “seatbelt sign” (= ecchymosis/abrasions due to seatbelt) 
may be present across the upper pelvis, possible associated internal 
injuries 

Crying kiddo + pain lines: awake and alter patients may complain of 
pelvic pain or tenderness on palpation = suggestive of pelvic injury 
Pushing swing: gentle palpation of major bony landmarks > 
tenderness is a sensitive indicator of fracture 

“Push Posterior, Push Medial”: pelvic exam includes firm 
compression of the pelvis anterior + posterior and lateral > medial 
to assess for fractures (suggested by deep crepitus or increased 
mobility of pelvic structures); do not rock pelvis 

Wobbly sliding: venous injuries are associated with pelvic trauma; 
hemodynamic instability from hemorrhage may occur (may form 
pelvic hematoma, which may continue to expand, or may tamponade 
any further bleeding) 
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46) 
47) 
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49) 
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Spilling blue drink + #1 foam hand: most common source of 
hemorrhage in pelvic fractures = venous (due to complex venous 
plexus) 

Falling + spilling red drink: arterial injuries are associated with pelvic 
trauma; hemodynamic instability from hemorrhage may occur (may 
form pelvic hematoma, but less likely than venous injury for it to clot 
or be tamponaded by hematoma) 

Grabbing red rope + “P” shoe: intimal arterial injury may lead to 
thrombosis; if in external iliac artery > loss of distal perfusion ( > 
pulselessness on exam) 

Blood under bladder wobbler: blood at urethral meatus = sign of 
urethral or bladder injury 

“No Fooling”: NO FOLEY should be placed if there are signs 
suggestive of urethral injury (especially blood at meatus) 

Male kid: men are (10x) more likely to have urethral injury (due to 
length and externalization of urethra) 

Crotch stains: perineal or scrotal ecchymosis = sign of urethral injury 
Bleeding crotch: hematuria (gross or microscopic) = sign of urethral 
injury 

“Closed for repairs”: inability to void = sign of urethral injury 

Painful belly: suprapubic pain = sign of urethral injury 

High-riding the prostate bull: high-riding prostate on rectal exam = 
sign of urethral injury 

Sweeping for blood: rectal injuries are associated with pelvic trauma 
> requires digital rectal exam (DRE) for gross blood per rectum, 
bony fragments, laceration or perforation; may need EUA with 
sigmoidoscopy 

Inspecting under the uterus: vaginal injuries are associated with 
pelvic trauma > requires vaginal exam for bony fragments, gross 
blood, laceration or perforation 

Glass shards: bony fragments = sign of injury to vagina or rectum 
Bloody bases: gross blood = sign of injury to vagina or rectum 
Cutting knife: lacerations = sign of injury to vagina or rectum, from 
penetrating injury or sharp bony fragments 

Struggling to climb: neurological injuries are associated with pelvic 
trauma = sharp bony fragments may lacerate nearby nerve plexus 
(esp. L5-S1); must perform motor and sensory exams of lower 
extremities 

Belly pain: intra-abdominal injuries are associated with pelvic trauma 
= requires abdominal exam 
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“Not Working” FAST scan: FAST does not identify retroperitoneal 
fluid, may not detect significant retroperitoneal hemorrhage 
associated with pelvic fracture; useful for intraperitoneal fluid/ 
hemorrhage 

Green negative light: negative FAST in hemodynamically unstable 
trauma patient requires further workup for hemorrhage source > 
may be retroperitoneal/pelvic hemorrhage 

Positive red light + flying yellow liquid: in pelvic trauma, 
intraperitoneal urine may > positive FAST 

Probing the bag: diagnostic peritoneal lavage (DPL) (or a diagnostic 
peritoneal aspirate) = may differentiate intraperitoneal hemorrhage 
from retroperitoneal hemorrhage as source of instability; or in (+) 
FAST, may distinguish urine from blood 

Falling off cracked pelvis with pirate flag: pelvic x-ray is useful to 
identify fractures early (esp. hemodynamically unstable patients); 
does not evaluate pelvic organs adequately 

White yin-yang contrast: retrograde cystourethrogram (or 
urethrogram) (RCUG or RUG) = contrast flushed up urethra + x-ray 
> may identify urethral or bladder injuries 

Stable black CaT: stable patients should undergo pelvic CT scan 
(may combine with abdominal CT) > 3D component of CT allows for 
better visualization and surgical repair planning than x-ray 

Unstable + stable swings: pelvic fracture patterns may be stable or 
unstable (unrelated to hemodynamic stability/instability); has 
implications on management 

Simple cracks in stable chair: stable pelvic fracture = fracture does 
not alter function or integrity of pelvic ring (e.g. nondisplaced pubic 
rami fracture), or does not go through ring (e.g. avulsion fracture, iliac 
wing fracture); typically do not require surgical repair 

Twice-broken unstable swing: unstable pelvic fracture = fractured in 
2 or more places in ring, disrupting the stability of the ring (e.g. open 
book fracture, vertical shear fracture) 

Flying open book: open book fracture = anterior widening, often at 
pubic symphysis + posterior fracture (carries high risk of venous 
hemorrhage) 

Stable CaT + bleeding mouse + angiogram arterial branch: CT 
findings of active bleeding in a hemodynamically stable patient > 
hemorrhage control interventions (e.g. pelvic arteriography) 

Stable binocular observer + cereal box: hemodynamically stable 
patients with no CT findings of active bleeding (even w/ sizable 
hematoma) > management depends on fracture pattern ( > 
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76) 


77) 


78) 


orthopedic surgery consultation and admission for observation with 79) Saxophone: anterior urethral injuries = more common with 


serial exams) (admission also dependant on other injuries present) instrumentation (e.g. cystoscopy) or saddle injury 

Falling kid with binding sweatshirt: stabilization of pelvic fractures 80) Large crack near contrast: pelvic angiogram (arteriogram) with 
with a commercial or makeshift (e.g. bedsheet) binder is necessary embolization may be used for hemorrhage control (branches of 

for hemodynamically unstable patients with suspected fractures, internal iliac arteries, or entire internal iliac arteries; may carry 
especially if going to the OR for any reason (temporary) significant morbidity); usually stable patients, but may be an option 
Mom's external hands: external fixator device placement may be for unstable also 

used for fracture fragment stabilization (but take more time than 81) Drawstring + Foley straw: urethral injuries usually require urinary 
binder) (temporary) drainage (suprapubic or Foley) 

Stuffed sweatshirt: preperitoneal packing = laparotomy sponges 82) Scalpel: surgical or endoscopic repair usually necessary for complete 
packed into preperitoneal space (= “Space of Retzius”), resulting in injuries 

tamponade of pelvic hemorrhage (surgical procedure) 83) Trash can with contrast bottle and Foley: repeat retrograde 
Metal-repaired swing: certain fracture patterns require operative cystourethrogram to ensure complete healing of injuries 

repair by orthopedic surgery > open reduction and internal fixation 84) High-energy snap: higher energy mechanisms are more likely to 
(ORIF); patients need to be stable, may use external fixator until result in an unstable fracture 

stabilized 85) “No Fooling” again: blood at urethral meatus + hematuria = best 
Bloody bag on tired dad: pelvic injuries carry high mortality due to indicators of bladder or urethral injury; foley placement is 
concurrently injured organs + hemorrhagic shock (high force to contraindicated 

fracture the pelvis > results in other injuries also) 86) Injured pole: posterior urethral injuries = more common with pelvic 
Stomach-pack: retroperitoneal hemorrhage and tissue edema > fractures 


abdominal compartment syndrome 

Vein stains: patients with pelvic fractures are at higher risk for DVT/ 
PE; require DVT ppx after hemorrhage has stopped (or IVC filter) 
Neuro stains: neurological injury to the lumbosacral plexus may be 
temporary or permanent (weakness, sciatica, bowel, bladder and 
sexual dysfunction) 

Another bladder wobbler: bladder and urethral injuries are commonly 
associated with pelvic fractures 

Yellow drink splashing belly: intraperitoneal bladder rupture = urinary 
ascites may be seen on FAST 

Flame shirt: irritation of peritoneum from urinary ascites > peritonitis 
and diffuse abdominal pain 

Yellow drink splashing externally: extraperitoneal bladder rupture = 
highly associated with pelvic fractures 

Falling Foley straw: extraperitoneal injuries > nonoperative 
management with urinary drainage (Foley); prevents distention on 
healing bladder; complex injuries may need surgery 

Kid playing with scalpel: intraperitoneal bladder rupture requires 
surgical repair 

Foley straw + yellow pants drawstring: urinary drainage required 
following bladder repair (Foley or suprapubic catheter) 
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3.6 - Abdominal Compartment Syndrome - Low Urine Output and 
Abdominal Distention after Trauma 
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“Burn Warning”: burns + trauma = etiology (+ risk factor) of 
abdominal compartment syndrome 

Saline bottles: massive fluid resuscitation = etiology (+ risk factor) of 
abdominal compartment syndrome 

Stitched shirt: major abdominal surgery = etiology (+ risk factor) of 
abdominal compartment syndrome 

Liver purse: liver transplantation = etiology (+ risk factor) of 
abdominal compartment syndrome 

Stomach stain: intraperitoneal hemorrhage = etiology (+ risk factor) 
of abdominal compartment syndrome 

Sepsis trashcan: sepsis = etiology (+ risk factor) of abdominal 
compartment syndrome 

Pancreas sponge: acute severe pancreatitis = etiology (+ risk factor) 
of abdominal compartment syndrome 

Torn bleeding seatback pocket: retroperitoneal hemorrhage + 
pathologies (ruptured AAA) = etiology (+ risk factor) of abdominal 
compartment syndrome 

Leaky liver: massive ascites = etiology (+ risk factor) of abdominal 
compartment syndrome 

Damaging the wing: damage (from surgery, trauma, or intraperitoneal 
or retroperitoneal conditions) > inflammation 

Flame: inflammation in abdomen > third-spacing of fluid in abdomen 
Pouring rain: third-spacing of fluid into abdomen > increases intra- 
abdominal pressure 

“High pressure”: increased intra-abdominal pressure = “intra- 
abdominal hypertension” (IAH); can be normal if transient (e.g. 
coughing, sneezing, bowel movements; pressure develops and 
dissipates in seconds) 

Calendar and clock: pathologic IAH develops over hours (e.g. 
surgery, trauma) or days (e.g. medical conditions); does NOT 
dissipate quickly enough to avoid consequences 

Trapped red + blue straps: abdominal perfusion pressure (APP) = 
MAP - IAP (intra-abdominal pressure) > if MAP is consistent, T intra- 
abdominal pressure results in | abdominal perfusion pressure 
(concept holds true for other fixed compartments) > decreased 
perfusion to organs > end organ damage 
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Overstuffed compartment crushing organs: abdominal compartment 
syndrome (ACS) = increased intra-abdominal pressure (= IAH) 
resulting in end-organ dysfunction and damage 

“Critical”: typical patient with abdominal compartment syndrome is 
critically ill (usually intubated, sedated, and often on pressors) 
Mashing on heart button: Î intra-abdominal pressure pushes on 
diaphragm + heart > | cardiac output 

Broken heart-shaped light: compression of heart reduces 
ventricular compliance and contractility > | cardiac output 

Passed out: hypotension = sign of | CO from ACS 

Raised heart-watch: tachycardia = compensatory response due to | 
CO from ACS 

Broken return to seats sign: decreased venous return (> T CVP) = 
from 1 CO from ACS 

Blue tube earrings: JVD = sign of ? CVP and | venous return to heart 
= from | CO from ACS 

Soggy baggy bottoms: peripheral edema = sign of T CVP and | 
venous return to heart = from | CO from ACS 

Breathing in hard: external compression from diaphragm > reduced 
lung compliance > T peak inspiratory pressures (standard 
monitoring measurement on ventilator) 

Locked luggage: external compression from diaphragm — reduced 
chest wall compliance 

Burst open bag: external compression from diaphragm — reduced 
lung compliance Tt mean airway pressure > barotrauma > 
pneumothorax 

Locked bladder purse: Î intra-abdominal pressure > compresses 
renal veins + RAAS activation (from 4 CO) > renal dysfunction > 
decreased urine output 

Skull patch: loss of GI perfusion (decreased ARTERIAL inflow) > 
ischemia > mucosal breakdown, then > infarction, perforation > 
sepsis 

Wet bowel bag: loss of GI perfusion (decreased VENOUS outflow) > 
bowel wall edema 

“Septic” bag: mucosal breakdown > bacterial translocation > 
sepsis 
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Hot air head: increased IAP > increased ICP > decreased cerebral 
perfusion > ischemia 

Bloated + “?” seatbelt: abdominal exam = markedly tense and 
distended (but poor sensitivity and specificity for ACS) 

Pain lines from abdomen: abdominal tenderness (if present) = useful 
for identifying ACS (tenderness CAN still be noted in a sedated + 
intubated patient) 

Crossed out black Caf: imaging is not helpful > shows nonspecific 
findings that may be present in many other conditions 

Blow-up vest with “25” bladder: clinical diagnosis = evidence of end- 
organ damage (oliguria, T peak inspiratory pressures) + evidence of 
T intra-abdominal pressure > get bladder pressure = surrogate for 
intra- abdominal pressure (>25mmHg suggests significant IAH) 
Supportive neck pillow: supportive measures = NGT, Foley, rectal 
tube for GI and bladder decompression, hematoma or ascites 
evacuation, aggressive pain control, paralysis (relaxes abdominal 
wall), adjustment of ventilator settings, hemodynamic pressors 
“Open Temporarily”: decompressive laparotomy = only definitive 
management for abdominal compartment syndrome; abdomen left 
“open” temporarily until permanent closure can be performed 

“Risk of Death”: abdominal compartment syndrome carries high 
mortality (40-100%); typically from multi- organ failure 

“OPEN” sign: temporary abdominal closure = “open abdomen” = 
option for temporary closure for various reasons 

Air sepsis bags: intra-abdominal sepsis (including significant intra- 
abdominal contamination from perforation) = possible indication for 
temporary abdominal closure (“open abdomen”) 

Bursting red pipe: ruptured AAA = possible indication for temporary 
abdominal closure (“open abdomen”) 

Pancreas sponge: severe pancreatitis = possible indication for 
temporary abdominal closure (“open abdomen”) 

Open compartment: abdominal compartment syndrome = possible 
indication for temporary abdominal closure (“open abdomen”) 
“Damage control” sharps container: damage control surgery (e.g. for 
trauma) = possible indication for temporary abdominal closure (“open 
abdomen”) 

“Cover and Control Fluids”: multiple options for leaving the abdomen 
open exist = commercially available, or made in the OR (e.g. patch, 
vacuum-based system, or silo system); goals of the temporary 
closure are to cover the abdominal contents from insterility, and to 
control fluid loss 
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Salivating: fluid loss = complication of open abdomen (vacuum- 
based closure systems may allow for strict measurement to assist 
with effective fluid replacement) 

Eating chicken leg: protein loss = complication of open abdomen 
(patients require nutritional supplementation; enteral (if not 
contraindicated) > TPN) 

Trying to close shirt: loss of domain = retraction of abdominal fascia 
due to muscles > inability to close later = complication of open 
abdomen (vacuum-based systems may help prevent this) 

Leaking fluid: enterocutaneous fistula = complication of open 
abdomen (may require advanced closure techniques) 

“Zeep Closed”: closure within 7 days is optimal to reduce risk of 
complications; should attempt to close abdomen at each return to 
the operating room (no more than 48h between OR trips) 
Suture-laced boots: primary fascial closure = optimal permanent 
closure option 

Open mesh door: mesh inlay within fascial defect with skin closure 
(over top) may be an option when primary closure can’t be obtained 
Single thickness toilet paper: if neither primary closure nor mesh 
closure can be performed 
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4) head and Neck Trauma 
4.1 - Neurogenic Shock and Cervical Spine Injuries 1: 
Presentation - Hypotension, Bradycardia and Paralysis 
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Breaking the neck: cervical spine = most commonly injured part of 
the spine (due to increased flexibility); most commonly C2 or C5-7 
Crashing cars: MVCs = MOST common mechanism of injury to 
spinal cord and spinal column; other mechanisms = sporting 
accidents, falls, and violent trauma 

Falling guy: falls from heights + ground-level falls (esp. in elderly) = 
common mechanisms of injury to spinal column and cord 

Spacey gun: violent trauma + gunshot wounds = common 
mechanisms of injury to cervical spinal column and cord (T 
incidence) 

Dude’s dude: male gender = risk factor for spine injury 

Booze bottle: alcohol use (esp. in MVCs) = risk factor for spine 
injury 

“Speedster” tires: high-speed (in MVCs) = risk factor for spine 
injury 

Unrestrained fall: lack of seatbelt/restraint use (in MVCs) = risk 
factor for spine injury 

Repaired spinal telephone pole: underlying spinal condition (e.g. 
cervical spondylosis, atlantoaxial instability, congenital spinal 
conditions, osteoporosis, or spinal arthropathies like ankylosing 
spondylitis), or previous spinal injury or surgery = risk factors for 
spine injury 

Robotic cervical damage: spinal column injuries = bone fracture, 
joint dislocation, damage to supportive ligaments, or intervertebral 
disc damage; spinal column injuries put spinal CORD at risk 
Flying sparking and flaming wires: spinal cord injuries (SCI) = direct 
injury to the cord = compression, contusion, shear injury, or 
transection (primary injury); secondary injury = inflammation, 
edema, hypoxia and ischemia (> progressive neurological decline 
after injury) 

Rigid neck protector: a rigid cervical collar should be placed on any 
patient with the potential for a cervical spine injury; immobilization 


13) 


14) 


15) 


16) 


17) 


should be maintained until injury can be ruled out clinically or with 
imaging, including unstable or obtunded patients (must assume 
spinal cord injury until ruled out); if not placed prior to arrival at 
hotspot, trauma team should place one if indicated based on 
mechanism or symptoms 

Hover-back-board: patients with the potential for a lower spine 
injury should be immobilized with a rigid backboard temporarily for 
transport (prolonged immobilization increases risk of respiratory 
and skin complications) 

“ABCDE Financial”: patients with cervical spinal trauma should be 
evaluated with the standard ATLS ABCDE primary and secondary 
exam 

Tubing the robot: airway management in cervical spine injury = 
rapid sequence orotracheal intubation = most appropriate method 
of intubation; may be complicated by associated injuries (e.g. oral 
maxillofacial lacerations, facial or skull fractures, or damage to the 
upper airway like retropharyngeal hemorrhage) 

Bracing the neck: any airway maneuvers require manual in-line 
stabilization (provider uses both hands around the head to maintain 
alignment of C-spine with rest of spine); front of collar may be 
removed for airway manipulation after manual in-line stabilization 
applied 

Choking on smoke: signs of impending respiratory failure = 
tachypnea (transitions to bradypnea (late)), rising PaCO2, falling 
PaO2, falling SpO2, shortness of breath, shallow breathing, and 
altered mental status (anxiety > confusion > combativeness > 
obtundation > loss of consciousness) 

Red overpass: diaphragm = most important muscle for ventilation 
“Fre3w4y5” on red overpass: diaphragm innervation = C3,4,5 
(“C-3-4-5 keeps the diaphragm alive”) 
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Dead ABOVE “Fre3w4y5”: cervical spinal cord injuries ABOVE C3 = 
loss of all diaphragm innervation > immediate respiratory failure at 
time of injury requires immediate intubation at scene 

Struggling for breath AT “Fre3w4y5”: cervical spinal cord injuries AT 
C3-5 = variable loss of innervation of diaphragm and accessory 
muscles — possible immediate respiratory failure at time of injury, 
or at any time during initial evaluation and acute hospitalization 
from muscle fatigue > requires careful monitoring for failure, may 
require intubation; loss of accessory muscles > weak cough reflex 
> ineffective cough > higher risk for atelectasis and pneumonia 
Losing accessories BELOW “Fre3w4y5”: cervical spinal cord 
injuries BELOW C5 = diaphragm innervation typically spared, 
variable loss of accessory muscle innervation (e.g. intercostals); 
ascending cord edema in acute phase may affect diaphragm 
temporarily; patients remain at risk for respiratory failure and 
intubation 

Lightning-shaped blood: hypotension in trauma patients is 
presumed to be hypovolemic shock from hemorrhage until proven 
otherwise 

“Risk of neurogenic shock”: neurogenic shock = collapse of 
effective circulation associated with both spinal cord injury and 
traumatic brain injury 

Falling “Distributors”: neurogenic shock is a type of distributive 
shock = severe peripheral vasodilation 

Dilated red tailpipes: neurogenic shock > results from severe 
peripheral vasodilation following cervical spinal cord injury 
(develops within 30m following initial injury, lasts up to 6 weeks) 
X’d out “Sympathy” graffiti: neurogenic shock develops from loss 
of sympathetic signal to blood vessels and heart (develops in SCI 
above T6) > unopposed parasympathetic signal > vasoDILATION 
of vascular beds (particularly in extremities, and splanchnic) > 
DECREASED systemic vascular resistance (SVR) 

Blood pressure cuff: neurogenic shock = decreased systemic 
vascular resistance (SVR) > hypotension (important to differentiate 
this from hemorrhagic (hypovolemic) shock) 

Flushed skin: warm, flushed skin = sign of peripheral vasodilation = 
neurogenic shock (vs. cool, clammy skin in hypovolemic shock) 
Lots of leaking antifreeze: good urine output = sign of peripheral 
vasodilation = neurogenic shock (vs. oliguria and anuria in 
hypovolemic shock) 

Fallen heart watch: bradycardia = sign of neurogenic shock (due to 
loss of sympathetic signal to heart) 
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Falling wedge guitar: neurogenic shock = DECREASED pulmonary 
capillary wedge pressure (1 PCWP) 

Broken heart spotlight: neurogenic shock = DECREASED cardiac 
output/cardiac index (1 CO/Cl) 

Loose red guitar strings: neurogenic shock = DECREASED 
systemic vascular resistance (4 SVR) 

High “Mix 65” sign: neurogenic shock = NORMAL or INCREASED 
mixed venous oxygen saturation (tT SvO2) (normal = 65-75%) 
“Hwy 85 MAP”: resuscitation goal in neurogenic shock from spinal 
cord injury = MAP 85-90 mmHg (for at least 5-7 days, to maintain 
perfusion to the spinal cord) 

“IV gas, Next Right”: resuscitation in neurogenic shock > first 
step, IV crystalloid and blood products for blood pressure support; 
monitor closely as excess fluid > spinal cord edema, pulmonary 
edema 

“NE” sign: resuscitation in neurogenic shock = may require 
vasopressors (need to increase SVR with a-1 agonists; can use 
norepinephrine > a-1 + B-1 agonist, or phenylephrine > a-1 
agonist only) 

Atropine Alice: resuscitation in neurogenic shock = bradycardia > 
may require atropine or external cardiac pacing 

Lost signal + lightning bolt: spinal shock = temporary total loss of 
function following SCI due to loss of excitatory signal from brain > 
flaccid paralysis, decreased or lost sensation, decreased or lost 
reflexes, and urinary retention below the level of injury (temporary, 
lasting days to weeks) 

Scapel-rebar: in hemodynamically unstable patients going to the 
OR, careful c-spine immobilization is maintained until injury can be 
ruled out 

2° support drone plane: secondary survey = spine and paraspinal 
muscles should be examined for point tenderness or deformities 
(requires log roll method to maintain neutral spine position = one 
person holds the c-spine in-line with the rest of the spine while 
several (3+) other people turn the torso and pelvis at the same 
time) 

Purple perianal points: secondary survey = digital rectal exam 
(DRE) = no longer required in every trauma patient with suspected 
spinal cord injury; use selectively (may identify penetrating rectal 
injury or high-riding prostate) 

Dark purple dermatomes: level of injury = anatomic distribution of 
motor and sensation losses (nipples = T4; umbilicus = T10; perianal 
region = S4-5) 
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Asia-shaped cracks: injury severity = degree of motor and 
sensation loss (American Spinal Injury Association (ASIA) scale); 
ASIA-A = complete injury; ASIA-E = return of normal function 
Unplugged road sign: complete spinal cord injury = permanent 
total loss of function following SCI due to loss of excitatory signal 
from brain > flaccid paralysis, absent sensation, absent reflexes, 
and urinary retention below the level of injury 

Floppy: flaccid paralysis (loss of motor function) = associated with 
spinal shock (temporary) + complete spinal cord injury (in complete 
spinal cord injury > classic spastic paresis over time) 

Rubbery overalls: loss of sensation = associated with spinal shock 
(temporary) + complete spinal cord injury (in incomplete spinal cord 
injury, sensation should be spared) 

Falling reflex hammer: loss of reflexes = associated with spinal 
shock (temporary) + complete spinal cord injury (in complete spinal 
cord injury > hyper-reflexia over time, due to loss of inhibition from 
brain) 

Tailpipe erection: priapism = classically associated with complete 
spinal cord injury, due to changes in parasympathetic and 
sympathetic innervation, resolves on its own (may also be seen 
occasionally in spinal shock) 

Full water barrels: urinary retention = associated with spinal shock 
(temporary) + complete spinal cord injury (in complete spinal cord 
injury > neurogenic bladder over time 

Cracked central hub cap: central cord syndrome = hyperextension 
injury in patients with underlying spinal condition (e.g. cervical 
spondylosis) > disproportional injury to central tracts versus more 
external tracts 

Skipping arm day: central cord syndrome = upper > lower 
extremity motor loss, variable sensation loss, bladder dysfunction, 
occasionally paresthesias or loss of temperature and pain 
sensation in the upper extremities 

Leaking gas tank: bladder dysfunction = sign of central cord 
syndrome 
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4.2 - Cervical Spine Injuries 2: Workup and Management - 
Persistent Neurological Deficits after Spine Trauma 
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“NEXUS 5” robot: NEXUS criteria = if all criteria are met, patient is 

low risk for having c-spine injury, and may undergo clinical 

clearance 

“Alert”: fully alert and oriented x4 = one of NEXUS criteria 
Cracked head + alcohol bottle: no intoxication or head injury (could 
alter patient’s mental status) = one of NEXUS criteria 
Cracked brain head: no neurological abnormalities = one of NEXUS 
criteria 
Painful neck: no neck pain or tenderness = one of NEXUS criteria 
Distracting drone: no distracting injury = one of NEXUS criteria 
Canadian flag: Canadian C-spine rule = another set of criteria to 
determine if imaging is required to rule out cervical spine injury = 
more complex and difficult to use; felt to be more sensitive and 
specific than NEXUS, but less clinically useful due to complexity 
High-risk missile: high risk mechanisms = indication for imaging 
(even if met NEXUS criteria) = hanging, diving, head-on MVC, rollover 
MVC, ejection from vehicle, death at scene, high speed collision, falls 
>10ft, other significant injuries present (pelvic fx, multiple extremity 
fx, closed head injury, intracerebral hemorrhage) 
Old guy image on screen: elderly patient >60 = high-risk patient 
population = indication for imaging (even if meeting NEXUS criteria) 
Cracked and patched window: pre-existing conditions that confer 
additional risk > degenerative bone disorders (e.g. spondylosis), 
severe osteoporosis or advanced arthritis, spinal arthropathies (e.g. 
ankylosing spondylitis, rheumatoid arthritis), congenital conditions or 
syndromes affecting spine or soft tissue (e.g. tethered cord, down 
syndrome, Marfans’ Ehlers-Danlos), chronic steroid use, a history of 
spine surgery, and advanced cancer = high-risk patient population = 
indication for imaging (even if met NEXUS criteria) 
“T1-L5” bot: NEXUS does not apply to T and L spine injuries; 
imaging should be obtained on clinical suspicion based on evidence 
of injury (e.g. focal pain or tenderness, bruising, hematoma, 
deformities such as step-offs, or neuro deficits), mechanism (e.g. fall 
>10ft, ejected from vehicle, moderate to high velocity mvc, 
unenclosed (MCC), auto v peds, direct blow), and trauma 
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mechanisms sufficient to cause T/L spine injury in patients with a 
painful distracting injury, age > 60, or depressed mental status 
C-spine warning light: cervical spine injury (and other spine injuries) 
increase the risk for additional injuries > one spine injury requires 
imaging of rest of spine (if not already performed) 

“All Clear”: clinical clearance when NEXUS criteria met = thorough 
physical exam to rule out evidence of injury prior to removal of c- 
spine immobilization = palpation, bilateral rotation to 45°, flexion and 
extension 

Rubbing neck in pain: pain or neurological abnormalities on clinical 
clearance exam = indication for imaging 

Sleeping in magnet pod: unconscious, obtunded, and intubated/ 
sedated patients cannot be cleared clinically; may use MRI to rule 
out injury (or sometimes high-quality CT is adequate, based on 
attending preference, no clear guidelines) in order to remove a 
cervical collar in low risk patients (inappropriate management to 
leave patient in cervical collar > increases risk for occipital 
decubitus ulcers, pneumonia, and difficulty with procedures e.g. 
central line placement, airway management, or enteral feeding) 
Black Caf: indications for imaging in c-spine injury = patient does 
not meet NEXUS, patient has increased risk for injury (based on 
trauma mechanism or patient characteristics), or patient fails clinical 
clearance (pain, tenderness, neurological deficit on examination) 
Falling skull + crossbones: x-ray = difficult to read, higher false 
negative rate, technically challenging to perform > no longer 
prefered method of cervical spine imaging; may still have a role in 
unstable patients going direct to OR, but more complete imaging 
(CT) will still need to be performed 

Another black CaT: additional indications for CT imaging of cervical 
spine = abnormalities seen on x-ray, patients with negative x-ray but 
high clinical suspicion 

First black CaT: CT = prefered method over x-ray of cervical spine 
imaging (and rest of spine) = readily available, rapid, highly sensitive, 
can perform at same time as CT imaging of rest of body, and CT can 
evaluate patency of spinal canal + soft tissues (vs x-rays > cannot) 
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Angio-pattern crack: CT angiography = should be obtained if 
imaging demonstrates cervical spine injuries due to high risk of 
associated cerebrovascular injury; if high clinical suspicion for 
cervical spine injury, can be performed at same time as non-contrast 
CT 

Back pain + banged up nerve suit: MRI may be used to evaluate 
unexplained persistent neck or back pain, unexplained neurological 
abnormalities, delayed and/or progressive neurological deterioration, 
or abnormalities on CT (mzy identify injuries not seen on CT, esp. soft 
tissue injuries) 

Extra soft blankets: MRI may detect soft tissue injuries not identified 
by CT e.g. ligamentous injury, spinal cord or nerve root injury or 
external cord compression, disc injury, epidural hematoma, 
hemorrhage or edema, and acuity of injuries (which may be causing 
persistent or unexplained symptoms) 

Blue commando rubbing neck: clinical exam should accompany 
every removal of cervical spine immobilization, even with negative 
imaging 

“No Weapons Allowed” + stable balancing: STABLE spinal column 
injuries are typically managed nonoperatively; certain insignificant 
fractures may be managed even as outpatients, with pain control 
Stable VR headset: most STABLE spinal column injuries will require 
some form of stabilization (commercially available: Miami-J, Aspen, 
Philadelphia), closed reduction and/or traction (e.g. with Halo vest 
(which uses pins in the patients skull to secure it to a vest on the 
patient’s torso via metal bars to prevent any movement in the 
cervical spine) 

Weapons training: indications for operative management in spinal 
cord or spinal column injury = UNSTABLE fracture or injury pattern, 
significant spinal cord compression with neurological deficits, 
progressive neurological deterioration, fractures or dislocations that 
fail nonoperative reduction (or are not amenable to nonoperative 
reduction), open fractures, and penetrating injuries 

Popping off piece: decompressive laminectomy = involves the 
removal of the lamina of the vertebra involved to decompress the 
spinal cord or neural structures 

“Earl-E” bot: early (<24h from injury, <6-12 for incomplete injuries) 
surgery for cervical SCI is recommended by general consensus of 
the neurosurgical community, though timing of surgery remains a 
controversial topic 

Braced T1-L5 bot: T/L spinal injuries may undergo stabilization with 
orthotic vests or braces, or surgery (no closed reduction or traction); 
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decision for and type of surgery depends on morphology of the 
injury, the integrity of the posterior ligamentous complex, and 
neurologic status of the patient 

Cracked moon face: steroids (methylprednisolone) are NOT 
recommended for the treatment of spinal cord injury due to limited 
evidence of benefit, and known complications (e.g. infections) 
“Medical Bay”: respiratory complications are the most common 
complications in cervical spinal cord injury in the acute 
hospitalization 

Dirty lung stains + crumpled blanket: patients with cervical spinal 
cord injury may lack an effective cough and/or ability to mobilize 
secretions, have increased secretions, and be more prone to 
bronchospasm > significant mucus plugging and obstruction of 
airways > may cause development of atelectasis and/or pneumonia; 
patients with cervical spinal cord injury are at CHRONIC life-long 
increased risk for pneumonia as well 

Failed “Mission Report”: respiratory failure most frequently occurs in 
the first 3-5 days after cervical spinal cord injury; requires intubation 
and ventilation 

Air conditioner: weaning from mechanical ventilation may also be 
complicated due to consequences of cervical spine injury and status 
of patient’s paralysis 

“Anti-clog”: patients with cervical SCI are at increased risk for DVT 
and PE due to increased stasis from muscular paralysis (> prevents 
the normal venous pump action of muscles) and from loss of the 
sympathetic vascular and muscular tone; patients may also have 
hypercoagulability and vascular endothelial injury = Virchow’s triad; 
patients should be anticoagulated (with low molecular weight 
heparin; alternatively unfractionated heparin) if there are no 
contraindications 

Going down the drain filter: patients with SCI and contraindications 
to anticoagulation should be evaluated for an IVC filter for 
mechanical PE prophylaxis 

Rubik’s cube: patients with SCI are at increased risk for pressure 
(decubitus) ulcers > require turning every 2 hours to prevent 
development of pressure ulcers, particularly on high-pressure bony 
areas (e.g. heels, sacrum, coccyx, ischial tuberosities, and bilateral 
iliac crests); paralysis and sensation loss prevent patients being able 
to turn themselves or even be aware of active tissue damage (first 
sign is pain) 

Purple parasol: patients with SCI are at increased risk for stress- 
induced gastritis and ulceration (range from mild mucosal erosions to 
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deep ulcerations with severe hemorrhage; develop due to significant 
physiological stress, i.e. spinal cord injury > require prophylaxis with 
PPI or H2 antagonist (PPI > H2 for active bleeding) 

“Out of Order: Obstructed”: patients with SCI are at increased risk for 
paralytic ileus in the acute period (due to autonomic dysregulation); 
may also lose voluntary relaxation of external anal sphincter (> 
constipation, fecal retention, fecal impaction) > remain NPO until 
return of bowel function; chronically, patients may require significant 
bowel regimen including laxatives, suppositories, digital stimulation 
and manual disimpaction 

Warm quilt: patients with SCI often unable to regulate body 
temperature (autonomic dysfunction due to loss of vasomotor control 
and innervation to sweat glands) > require external warming and 
cooling 

Leaking urinal: patients with SCI often develop neurogenic bladder 
(autonomic dysfunction) > result in variable activity (reflexive bladder 
emptying due to bladder or detrusor hyperactivity > incontinence; 
loss of relaxation of the sphincters > incomplete emptying of the 
bladder; discoordination of muscle activity > bladder contracts 
against a closed sphincter > vesicoureteral reflux; urinary retention 
and overflow incontinence); may require indwelling catheter or strict 
schedule of self-catheterization 

Non-functioning automatic bed controls: patients with SCI above T6 
may develop autonomic dysreflexia (typically chronic) = exaggerated 
autonomic response to noxious stimuli (e.g. bladder distention, UTI, 
bowel distention from fecal impaction, pressure ulcers and other 
injuries, and many others) > paroxysmal hypertensive episodes with 
headache, bradycardia 

Crossed out Î + | arrows: autonomic dysreflexia (occurs in patients 
with spinal cord injuries above T6) = noxious stimuli > sympathetic 
discharge > vasoconstriction (esp. in skin and splanchnic bed) > 
hypertension > activates parasympathetic system but signals 
cannot pass BELOW injury (T6) to cause reflexive vasodilation; 
everything > ABOVE injury, parasympathetic response continues 
unopposed (> headache, flushing, diaphoresis, bradycardia, 
pupillary constriction and nasal congestion); BELOW injury, 
sympathetic system is unopposed (pale cool skin, piloerection) 
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4.3 - Mild Traumatic Brain Injury - Headache and Nausea 
following Head Trauma 


“COMMON” brand: traumatic brain injury (TBI) is very common 
(>2.5M cases / year) (includes all severities of TBI) 

“Injure! Kill!”: TBI may contribute to injury-related death in up to 30% 
of cases (non-military) 

Falling old man: falls = most common mechanism of TBI (esp. in 
elderly) 

Hit in the head: direct blow = common mechanism of TBI 

Crushed car: MVCs = common mechanism of TBI 

Elderly grandpa: elderly (>60 years) = population with highest 
incidence of TBI 

Young baby: very young (<5 years) = population at high risk for TBI 
Adolescent player: young adults (15-34 years) = population at high 
risk for TBI (makes up majority of patients with TBI, despite elderly 
patients having higher incidence) 

Drunk dad: risk factors for TBI = male gender, lower socioeconomic 
status, lower cognitive function, underlying cognitive or psychiatric 
disorders, EtOH and drug use 

Camo tank-top: combat-related TBI > significant morbidity and 
mortality for military; caused more commonly by blasts or 
explosions, falls, MVCs, and penetrating wounds (e.g. fragmentation, 
shrapnel or bullets) 

Football player: contact sports (e.g. American football, ice hockey, 
soccer, boxing, and rugby) = risk factors for TBI (particularly among 
children and adolescents) 

#15 still playing: mild TBI (mTBI) = GCS 13-15 (majority of TBls fall 
into this category) 

Sitting #12 with moderate cracked helmet: moderate TBI = GCS 9-12 
Face-down, severe cracked helmet, “8” glasses: severe TBI = GCS 8 
or less 

Direct blow: brain injury may be sustained from a direct blow (from a 
weapon (e.g. bat), head striking a hard surface (e.g. dashboard, 
ground) (includes coup and contrecoup injuries > coup = brain injury 
at site of impact; contrecoup = brain recoils and hits skull wall 
opposite from applied force), or penetrating object (e.g. bullet) 
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Shaking helmet: brain moves within cranial vault, striking hard skull 
(e.g. acceleration/deceleration forces, rotational forces, shaken baby 
syndrome); may also have coup-contrecoup injuries 

“Functional” foldy chair: typically, mild TBI (mTBI) > functional 
deficits; severe TBI > often a structural/anatomical component (as 
well as functional deficits) 

Globe + non-focusing lens: functional deficits > global, nonfocal 
symptoms (severe TBI more likely to have focal symptoms) 
Head-scratcher: altered mental status (AMS) (i.e. confusion) = 
symptom of mild TBI 

Passed out: loss of consciousness (LOC) <5m = symptom of mild 
TBI (>5m suggests higher severity); LOC is NOT required for 
diagnosis of mTBI 

Fallen “Memory” book: amnesia > anterograde or retrograde 
(manifests as repetitive questioning, short term memory loss, poor 
word recall (of 3 words after 5 minutes)) = symptom of mild TBI 
Holding painful head: headache = symptom of mild TBI 

Dizzy swirl: dizziness = symptom of mild TBI 

Barfy face: nausea + emesis = symptoms of mild TBI 

Extra mad + tearing hat up: neuropsychological disturbances (e.g. 
excessive emotionality, cognitive changes) = symptoms of mild TBI 
Closing eyes + covering ears: noise and light sensitivity = symptoms 
of mild TBI (may not present immediately) 

Not thinking straight: mood and cognitive difficulties = symptoms of 
mild TBI (may not present immediately) 

Sleep cap: sleep disturbances = symptom of mild TBI (may not 
present immediately) 

“Post-game party”: symptoms may last weeks to months following 
injury; may be part of post-concussive syndrome (controversial and 
ill-defined) 

Shaking parent: seizure = symptom of mild TBI if within 1st week of 
injury (increases risk of post-concussive epilepsy); if >1 week after 
injury, considered post-concussive epilepsy; may be presenting 
symptom if patient did not seek care after initial injury (~> ask about 
recent trauma for seizure presentation) 
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“Concussion!” + constellation shirt: “concussion” = constellation of 
symptoms associated with head injury (versus TBI which = injury 
itself) 

“+/-” on out parent: loss of consciousness is NOT required 
for diagnosis of concussion or mild TBI 

Examining the head: physical exam is important for evaluating TBI; 
includes head examination, mental status and neurological 
examination; significant findings are more likely with more severe 
injury 

Cracked helmet: bony step-off = finding of more severe injury (red 
flag symptom) 

Bloody cut: laceration = finding of more severe injury (red flag finding) 
Red lump: scalp hematoma or ecchymosis (i.e. cephalohematoma) = 
finding of more severe injury (red flag finding) 

Pain lines: point tenderness on exam = finding of more severe injury 
(red flag finding) 

Fluid from ear: CSF leak or blood from ears or nose (i.e. rhinorrhea or 
otorrhea of clear fluid or blood, or hemotympanum) = findings of 
more severe injury (red flag finding) 

Broken camera lens: NON-FOCAL findings of TBI on mental status 
and neurological exam = disorientation, slurred speech, 
discoordination with stumbling or inability to walk in a straight line, 
lack of focus or attention (including vacant or delayed expression), 
and excessive emotionality 

Magnifying glass + “Focus!”: FOCAL neurological findings (e.g. focal 
limb weakness, hemiparesis) = red flag sign/symptom for more 
severe injury 

Different-sized pupils: change in pupil size (anisocoria) = red flag 
sign/symptom for more severe injury 

Eyepatch: visual field deficit = red flag sign/symptom for more severe 
injury 

Air-HORN: Horner’s syndrome (miosis, ptosis, anhidrosis) = red flag 
sign/symptom for more severe injury 

“Worst Call Ever”: worsening symptoms = red flag sign/symptom for 
more severe injury 

“ABCDE” tabs: patients with TRAUMATIC brain injury should 
undergo evaluation by ATLS ABCDEs protocol 

Black CaT sign: non-contrast CT is the preferred imaging modality 
for traumatic head and brain injury (contrast may be used to rule out 
vascular injury) 

Black CaT on #14 jersey: any GCS <15 = indication for imaging in 
mild TBI 
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Black CaT on t parent: prolonged unconsciousness >1m 
after injury = indication for imaging in mild TBI 

Black CaT on injured helmet: signs or suspicion of associated 
external injuries (e.g. open, depressed or basilar skull fracture, or 
significant scalp hematoma) = indication for imaging in mild TBI 
Black CaT on headache-y and nauseated parents: prolonged 
symptoms of vomiting, headache or amnesia = indication for imaging 
in mild TBI 

Black CaT on angry parent: new and persistent deficit noted on 
neurological exam (e.g. any focal deficit, cranial nerve, motor, 
sensory, coordination, discoordination or instability, or cognition 
deficits) = indication for imaging in mild TBI 

Black CaT on memory book: persistent mental status alterations or 
abnormal behavior (e.g. including excessive agitation or emotionality, 
uncooperativeness, violence) = indication for imaging in mild TBI 
Black CaT on shaken parent: seizure = indication for imaging in mild 
TBI 

Black CaT on elderly man: age > 60 = indication for imaging in mild 
TBI 

Black CaT on beer mug: intoxication (with alcohol or illicit drugs) = 
indication for imaging in mild TBI 

Black Caf flag on car: high-risk mechanism (i.e. pedestrians struck 
by vehicle, ejection from vehicle, fall > 3 feet or > 5 stairs) = 
indication for imaging in mild TBI 

Magnet: MRI is rarely obtained in the initial evaluation of mild TBI; 
may be indicated in patients with persistent or progressive clinical 
findings not explained by CT findings to identify occult injuries 

Black CaT near bloody “WAR” sign: patient actively anticoagulated 
or with history of bleeding diathesis = indication for imaging in mild 
TBI 

Observing coach: patients with GCS = 15, normal physical and 
neurological exam, and no predisposition for bleeding are considered 
low risk for neurological deterioration and may safely be observed at 
home (24-hour observation period) 

Red flag reflections: monitoring for signs of neurological deterioration 
(red flags) = inability to wake the patient, worsening headaches, 
persistent vomiting, vision complaints, persistent or progressive 
confusion, seizures, restlessness, gait disturbances, signs of 
neurologic infection like fever or a stiff neck, bowel or bladder 
incontinence, and any focal neurological signs such as weakness or 
numbness in any part of the body 
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Bloody kid: bleeding disorder or active anticoagulation (T risk of 
bleeding) = indication for inpatient observation 

#14 with binoculars: GCS <15 = indication for inpatient observation 
Cracked brain helmet + shaking: focal neurological deficits, seizures 
= indication for inpatient observation 

Lonely kid with black CaT: neurologically-normal patients who live 
alone (and would otherwise be safe for discharge home) = indication 
for imaging in mild TBI 

Pointing at black CaT sign: any patient with neurologic deterioration 
at any time during initial evaluation or subsequent observation period 
= indication for immediate imaging 

Removing from the game: mTBI treatment = remove patient from 
cause of injury (i.e. remove athlete from play) immediately once 
concussion identified; patient requires physical and cognitive rest 
until fully recovered 

Mom with pillow: mTBI treatment = physical rest with no activity for 
24-48h; then gradually reintroduce light, non-contact physical activity 
(avoid activities putting patient at risk for a second head injury (e.g. 
biking, climbing, skiing, snowboarding, ice skating, skateboarding, et 
cetera)); if an activity reproduces symptoms, STOP until patient can 
participate in that activity without return of symptoms 

Dropping smartphone: mTBI treatment = brain (cognitive) rest = 
restriction from activities that cause symptom recurrence or 
exacerbation (e.g. reading, video games, screen time (including 
smartphone, TV, computer, etc), loud music, high levels of 
concentration, standardized tests); may require time off from school, 
and/or return to school with limitations based on symptom 
recurrence 

Cleared for Practice “Roster”: “clearing” a patient for return to sports 
requires = normal neurological exam, at baseline cognition, remains 
asymptomatic OFF medications, and has returned to school 
successfully and full-time (for students); may gradually increase 
intensity of practices to reach competitive levels 

“Kids are vulnerable”: one concussion > increased vulnerability of 
brain to a second (more severe) concussion > prolonged recovery, 
worsening of injuries, increased risk of chronic sequelae and even 
risk of death (i.e. second impact syndrome) 

“Get Educated!”: education to parents, guardians, teachers, coaches 
and teammates about signs and symptoms, recovery period, and 
risks > improved adherence to recovery regimen 

Pulling off face mask: NEVER mask symptoms of TBI with 
medications so that patients can return to activities sooner 
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Rx bag: symptom tx = headache > non-narcotic pain medications 
e.g. NSAIDs or acetaminophen, only for a few days to avoid rebound 
headaches that occur with longer treatment (use abortive therapy if 
hx migraines); nausea > ondansetron, stop if worsening headaches, 
drowsiness, or dizziness (avoid use of metoclopramide and 
promethazine due to increased drowsiness); dizziness > typically 
resolves with physical and cognitive rest; sleep disturbance > 
typically resolves with good sleep hygiene, control of headache, 
nausea and dizziness (can try melatonin, but avoid any hypnotics > 
drowsiness) 

Month calendars: most patients recover within 1 month; prolonged 
symptoms require evaluation by an expert for chronic sequelae, 
which would change management and return to activities timeframe 
Cracked historical trophy case: patients with a history of multiple 
concussions are at increased risk for cumulative effects from TBI > 
chronic neurobehavioral and neuropsychiatric impairments, chronic 
traumatic encephalopathy (CTE) 

Drama, debate and cross-country trophies: CTE is associated with 
psychological, behavioral, and personality changes, and speech and 
gait deficits 

Contact sports trophies: chronic changes from multiple TBIs has 
important implications for college and professional sports athletes, 
as well as military combat personnel; require thorough expert 
evaluation 
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4.4 - Moderate and Severe Traumatic Brain Injury 1: Presentation 
and Workup - Rapidly Declining Mental Status after Head Trauma 


an = 


“1°” + crack in helmet: primary injury = direct result of trauma > 
initial physical injury (e.g. weapon hitting head, brain hitting 
inside of skull, penetrating injury) 

“2°”: secondary injury = neurochemical response to primary 
injury (surrounds primary injury, but may spread through whole 
brain parenchyma if primary injury is severe enough) 

Flame: secondary injury includes inflammation, free radical 
damage and cerebral electrolyte derangements 

Escaping air pressure + inflated helmet: secondary injury can > 
neuronal ischemia, cerebral edema and T ICP if response to 
injury is great enough (secondary injury itself cannot be seen on 
imaging, but resultant changes may be seen) 

Casting shadow on brain-helmet: secondary surrounds primary 
injury > “penumbra” of at-risk brain tissue 

“Monro-Kellie”: because skull contains a fixed intracranial 
volume, when the volume of one component (brain, blood or 
CSF) increases, either the other components must decrease 
their volume OR the intracranial pressure (ICP) will increase = 
Monro-Kellie Doctrine; examples = intracranial hemorrhage 
(primary injury) increases blood volume component, or cerebral 
edema (secondary injury) increases brain volume component; 
both eventually result in T ICP if not treated 

“ABCDE”: patients with any traumatic brain injuries should be 
evaluated via on the ATLS ABCDE protocol for initial 
management of a trauma patient 

Brain helmet bruises: focal cerebral contusions = “brain bruise”; 
most common in frontal and temporal regions due to 
contrecoup-type injury 

Dazed and confused: impaired consciousness and altered 
mental status (i.e. confusion) = symptom of cerebral contusion 
Focusing camera lens: focal neurological deficits = symptom of 
cerebral contusion, depending on size and location of contusion 
Black Panther logo: CT findings of cerebral contusion include 
focal hyperdensities, which may blossom over time, and 
intraparenchymal hematoma 
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Lighter grey helmet smudges: focal hyperdensities (lighter than 
surrounding tissue) on head CT represent tiny foci of 
parenchymal hemorrhage 

Blossoming flowers: blossoming of injury = slight growth and 
change on repeat head CTs > expected progression of injury, 
NOT worsening of injury 

Blood spatter: cerebral contusions are associated with 
intraparenchymal hemorrhage (if multiple coalesce into a larger 
area, or if they disrupt a larger blood vessel) 

Dropping axonal pompom: diffuse axonal injury (DAI) = shearing 
of axons due to acceleration/deceleration forces, as white 
matter (axons) and grey matter (cell bodies) have different 
densities 

Speedy play: acceleration/deceleration forces move white + grey 
matters at slightly different velocities (due to slightly different 
densities) > shearing of neuronal axons from cell bodies > 
diffuse axonal injury 

“No Pressure”: patients with diffuse axonal injury frequently have 
persistent loss of consciousness (LOC), but withOUT symptoms 
of elevated ICP 

Blurred helmet: in diffuse axonal injury, CT may show subtle 
blurring of white-grey junction due to shearing of axons (but may 
frequently be missed due to subtlety of findings) 

Magnet mouthguard: diffuse axonal injury may be seen on MRI; 
often performed for persistent LOC without expected recovery 
when diagnosis is suspected, usually days after presentation 
Red drink falling into 2 water jugs: intraventricular hemorrhage 
(IVH) = hemorrhage into the ventricles; rarely isolated finding, 
assoc. with subarachnoid hemorrhage and cerebral contusions 
Butterfly-shaped smudge: CT findings of intraventricular 
hemorrhage = hyperdense fluid (blood) within ventricles 
(normally, ventricles are hypodense to the brain parenchyma due 
to CSF = approximately the same density as water) 

Water on the brain: intraventricular hemorrhage may cause acute 
obstructive hydrocephalus (which may increase ICP) if blood 
clots within 3rd or 4th ventricles 
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White rail: dura mater (deep to skull but superficial to dura = 
epidural space) (deep to dura but superficial to arachnoid = 
subdural space) 

Red rail: arachnoid mater (deep to arachnoid mater = 
subarachnoid space) 

Spilled blue drink: subdural hematoma (SDH) = venous bleeding 
(from torn bridging veins) into subdural space (between dura and 
arachnoid) (typically venous, but 20-30% may be arterial) 
Atrophied brain hat: elderly > cerebral atrophy (from normal 
aging process — increases tension on bridging veins, more likely 
to tear) = risk factors for subdural hematoma 

Cheering baby: very young = risk factor for subdural hematoma 
(majority of cases due to child abuse e.g. shaken baby 
syndrome) 

“War”: use of anticoagulation (e.g. warfarin) = risk factor for 
subdural hematoma 

Beer: chronic EtOH use = risk factor for subdural hematoma 
(high risk of falls) 

Repaired brain helmet: previous TBI = risk factor for subdural 
hematoma 

“Minor League Schedule”: even minor trauma may cause 
subdural hematoma in particularly high risk patients (i.e. multiple 
risk factors, such as an elderly patient on warfarin who falls 
frequently when drinking) 

Monthly schedule: subdural hematoma may be acute or chronic 
(chronic = presenting 2 or more weeks after injury) 

Popped crescent football balloon: CT findings of acute subdural 
hematoma = crescent-shaped (concave) hyperdense fluid 
collection (=blood) between brain and skull (may be hypodense 
if chronic) 

Crescent crosses wall crack: subdural hematomas may CROSS 
suture lines as blood is DEEP to dura (dura attaches to skull at 
suture lines) (contrast to epidural hematomas that do NOT cross 
suture lines) 

Spilling red drink: epidural hematoma (EDH) = blood collection 
between skull and dura (typically from larger torn dural arteries) 
Buff young guy: epidural hematoma most common in young, 
healthy patients (adolescents, young adults) 

Brain matter boards: brain parenchyma 

Bone-colored boards: skull 
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“MMA”: middle meningeal artery runs deep to temporal bone, 
vulnerable to injury with temporal bone fracture > epidural 
hematoma (must watch for in basilar skull fractures as well) 
Cracked helmet at temple: epidural hematomas are associated 
with temporal bone fracture (as middle meningeal artery runs 
deep to skull at this point) 

First sleeping fan: epidural hematoma presentation = INITIAL 
(TRANSIENT) LOSS OF CONSCIOUSNESS > period of lucidity 
> rapid neurological decline 

Cheering awake fan: epidural hematoma presentation = initial 
LOC > PERIOD OF LUCIDITY (neurologically normal) > rapid 
neurological decline 

Second sleeping fan: epidural hematoma presentation = initial 
LOC > period of lucidity > RAPID NEUROLOGICAL DECLINE 
(> confusion > lethargy > obtundation > coma > death) 
Lenticular football balloon: CT findings of epidural hematoma = 
lenticular (lens-shaped) hyperdense fluid collection (=blood) 
between skull and brain; due to shape, presses and distorts 
brain tissue 

Between two cracks: epidural hematomas do NOT cross suture 
lines (dura forms attachments to skull at suture lines —> forms 
closed potential spaces > blood collects here) 

Simple helmet crack: linear fracture = single, non-depressed 
fracture through full thickness of skull (i.e. calvarium); minimal 
clinical significance unless damages underlying artery (> 
epidural hematoma) 

Holding head + pain lines: pain and point tenderness = sign/ 
symptom of linear and depressed skull fractures 

Lumpy purple hat: ecchymosis and swelling (i.e. scalp 
hematoma (= “cephalohematoma”)) = signs of linear skull 
fractures 

Depressed crack in helmet: depressed skull fracture = fracture 
with depression of portion of skull beneath the plane of rest of 
skull (may be palpated as bony step-off) 

Cracked brain wall: depressed skull fractures > typically 
associated with significant underlying brain injury (increased risk 
of seizure and death) 

Cut forehead: majority of depressed skull fractures are “open” = 
overlying laceration exposes fracture to environment (increases 
risk of infection, esp. CNS infection); linear skull fractures may 
also be open (though less likely than depressed fractures) 
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Holding head + pain lines: pain and point tenderness = sign/ 
symptom of depressed skull fractures 

Lumpy purple hat: ecchymosis and swelling (i.e. scalp 
hematoma (= “cephalohematoma”)) = signs of depressed skull 
fractures 

Basil dog: basilar skull fracture = involves at least one bone 
making up base of skull (= cribriform plate (ethmoid bone), 
orbital plate (frontal bone), petrous and squamous portions of 
temporal bone, sphenoid and occipital bones); NG tubes 
contraindicated in these fractures (given possibility of cribriform 
plate fracture) 

Raccoon eyes paint: raccoon sign (= periorbital ecchymosis) = 
bruises around eyes from pooling blood (may be noted as triad 
of bilateral progressive proptosis, periorbital ecchymosis, and 
periorbital edema) = sign of basilar skull fracture 

“BATTLE” paint + purple loops: Battle sign (= retroauricular 
ecchymosis) = sign of basilar skull fracture (typically appears 
later) 

Runny nose: clear rhinorrhea (CSF leak) = sign of basilar skull 
fracture 

Dripping ear liquid: clear otorrhea (CSF leak) = sign of basilar 
skull fracture 

Not leaking red cup: hemotympanum (blood behind tympanic 
membrane) = sign of basilar skull fracture (though blood may 
also leak from ear as well, esp. if tympanic membrane ruptures) 
Unbuckled neuron straps: cranial nerve deficits = sign of basilar 
skull fracture (Ill, IV, VI, VII and VIII > oculomotor deficits, facial 
nerve deficits, and hearing loss) (transections > immediate 
presentation; palsies > 2-3 days later from edema) 

Spilling ketchup: subarachnoid hemorrhage (SAH) in trauma is 
usually associated with other injuries (if isolated, excellent 
prognosis, unlike in other etiologies of SAH (i.e. ruptured berry 
aneurysms)) 

“0-6” score + black panther CaT: head CTs in moderate to 
severe TBI are typically taken at time 0 (= initial presentation CT), 
and then 6 hours later to monitor for worsening of injuries, or 
earlier if indicated by neurological decline (new or worsening 
neurological signs or symptoms) 

Deflating Brainiac helmet: perfusion to brain = CPP = MAP - ICP 
(L MAP or T ICP > | CPP) 

MAP air pump: mean arterial pressure (MAP) influences 
perfusion to brain (1 MAP (e.g. hemorrhagic shock) > 4 CPP) 
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Inflated Panther mascot head: intracranial pressure influences 
perfusion to brain (t ICP (e.g. epidural hematoma) > | CPP) 
Cycle symbol: secondary injury causes increased ICP, which in 
turn causes more secondary injury > vicious cycle 

Grabbing head + pain lines: headache = symptom of increased 
ICP 

Green barfy face: nausea + emesis = symptoms of increased 
ICP 

Dizzy stars: decreased consciousness > LOC = symptom of 
increased ICP 

Eye pointing inwards: CN VI palsy = sign of increased ICP 
Bulging eyes: papilledema (on fundoscopic exam) = sign of 
increased ICP 

Steaming ears: hypertension = part of Cushing’s triad = sign of 
increased ICP 

Low heart watch: bradycardia = part of Cushing’s triad = sign of 
increased ICP 

Irregularly and low whistle: irregular and/or decreased respiration 
= part of Cushing’s triad = sign of increased ICP 

Pushing out of the helmet: uncal (transtentorial) herniation may 
result from increasing intracranial pressure 

Down + out dilated pupil + droopy eyelid: ipsilateral CN III palsy 
= fixed (unresponsive to light) and dilated pupil pointing down 
and outwards = finding of impending uncal herniation (also 
called anisocoria when only one pupil affected); eventually > 
bilateral fixed and dilated (“blown”) pupils from mesencephalon 
compression 

Posturing player: decorticate (shown) followed by decerebrate 
posturing may occur) = finding of uncal herniation 

Halfway pinned down: ipsilateral hemiplegia = finding of uncal 
herniation 

Torn VEST: missing vestibulo-ocular reflex (caloric reflex test 
(cold or hot) inner ear stimulation fails to cause nystagmus) = 
finding of uncal herniation) 

Passed out player: depressed consciousness (if not previously 
altered by increased ICP) = finding of uncal herniation 
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4.5 - Moderate and Severe Traumatic Brain Injury 2: Management 
- Severe Head Injury in a Polytrauma Patient 
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1) 0-6 score: patients with moderate to severe TBI should undergo CT injured patients (balanced salt solutions (i.e. lactated ringers) are 
scan at time 0 and 6 hours post-injury, to monitor for progression of hypotonic and will worsen cerebral edema) 
injuries (earlier for signs of neurologic deterioration) (unless any 13) Lightning-bolt logos + almost empty bottles: to prevent or treat | 
interventions performed change frequency of CTs, per preferences CPP, sources of hypovolemic shock (i.e. hemorrhagic shock from 
of the neurosurgeon) intrathoracic, intra-abdominal or extremity injuries) must be 

2) “ABCDE” playbook: management of traumatic brain injury should managed appropriately and expediently (patients with severe TBI 
begin during the ATLS ABCDE primary survey may require surgical management of hemorrhaging organs even if 

3)  1°+2°: in general, direct primary injury is managed surgically (i.e. normally they would be treated nonoperatively, as the brain cannot 
hematoma evacuation), while secondary injury is prevented from tolerate episodes of recurrent hemorrhage if nonoperative 
worsening by appropriate neurocritical care management management fails) 

4) Shiny ring on #90 + oxygen: supplemental O2 should be used to 14) “Now with RBCs!”: resuscitation should include blood products as 
maintain an oxygen saturation of 90% or greater in patients with indicated for suspected hemorrhagic shock; in a hemorrhaging 
moderate to severe TBI patient, blood is more critical for the patient to receive than 

5) Chest tear: appropriate management of traumatic lung injuries is crystalloid fluid 
critical to maintain appropriate oxygenation for brain care and TBI 15) “Pressor” pump + neurogenic shock sign: vasopressors (i.e. 
management (i.e. tube thoracostomy for hemopneumothorax) norepinephrine) may be required for MAP support ( > CPP support) 

6) #60: for intubated and ventilated patients with head trauma, PaO2 in patients with neurogenic shock and/or sedation-related 
should be maintained >60 mmHg hypotension 

7) Giant straw: standard orotracheal intubation is preferred for TBI 16) #20 on mascot: elevated ICP = >20mmbg; sustained elevated 
patients who meet indications (vs other types of intubation); intracranial pressure > symptoms, signs and effects 
intubation is common in severe head injury due to significantly 17) Brain ventricle pattern: extraventricular drain (EVD = drain placed 
decreased level of consciousness into cerebral ventricles) and ICP monitors (“bolts” = fiber optic 

8) Xd out nose tape + basil dog: nasotracheal intubation is an transducer placed subdurally)) may be used to monitor elevated ICP; 
alternative to orotracheal intubation, but is strongly contraindicated EVDs may also drain fluid from the ventricles to reduce pressure 
in suspected basilar skull or facial bone fractures temporarily 

9) Deflating mascot head: cerebral perfusion pressure (CPP) is an 18) Leaking mascot head drain: indications for ICP monitor or 
estimated number based on MAP and ICP; essentially represents intraventricular drain placement in patients with head trauma = signs 
cerebral blood flow of elevated intracranial pressure (headache, nausea, emesis, 

10) “Mascots bring the Pressure!”: cerebral perfusion pressure = CPP = Cushing’s triad of hypertension, bradycardia and decreased/irregular 
MAP - ICP; (1 MAP or Tf ICP > } CPP) respiration, early signs of herniation), GCS < 8, CT evidence of 

11) “Give 100-110%!”: to prevent or treat | CPP, MAP should intracranial process that requires ICP monitoring and intervention 
maintained relatively high (MAP > 80 mmHg), often targeted with 19) Tilted 30° up: raising the head of the bed to 30-45° reduces ICP by 
SBP = 100-110 mmHg) increasing venous outflow (reduces blood volume component of 

12) “Saline-Ade” vending machine: crystalloid fluid resuscitation with intracranial space) 


normal saline (NS) should be used initially for MAP support in brain 
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Tall-Man dumping brain water: mannitol = osmotic agent that 
reduces ICP by pulling edema out of the brain and into the 
bloodstream (also induces 

Peed his pants: mannitol is a powerful diuretic (may reduce 
circulating volume > hypovolemia) 

“HYPER-saline” drink + sweating head: hypertonic saline (8% NaCl 
and 23.4% NaCl) may also be used for osmotic reduction of cerebral 
edema; must monitor electrolytes carefully 

Clock on chest: hyperventilation (simple to do if patient is intubated 
and ventilated) > reduces cerebral blood CO2 levels > 
vasoconstriction due to cerebral autoregulation of blood flow > 
reduces cerebral blood volume > reduces ICP (infrequently 
performed in practice, as reduced cerebral blood flow may lead to 
cerebral hypoxia) 

Drain brain fluid: if an extraventricular drain (EVD) has been placed, 
this can be used to drain CSF off, reducing the volume of CSF in 
cranium, and reducing intracranial pressure 

“ZZZ”s: sedation and analgesia reduce metabolic demand of the 
brain, reducing cerebral blood flow, and can reduce ICP; takes 
longer to see effects than other strategies; need short acting 
sedation as frequent interruptions for neuro exam may be necessary 
(e.g. propofol) 

“Pressor” ball hand pump: sedation may cause hypotension, which 
may require vasopressors for MAP support 

“WAR”: patients may be anticoagulated (i.e. warfarin) > contributes 
to intracranial hemorrhage — requires reversal; (a subset of patients 
with TBI may > develop coagulopathy, felt to be due to release of 
tissue factor and brain-specific phospholipids) 

“PaCGifiC”: reversal of anticoagulation should be performed 
immediately when intracranial hemorrhage identified; PCC preferred 
for warfarin reversal; has faster activity than FFP, but also more 
expensive 

“Konference”: vitamin K is necessary to give to patients on warfarin 
with PCC or FFP > replenishes vitamin K-dependant clotting factors 
Shaking player: severe traumatic brain injury may > seizure > 
worsens ICP; antiseizure prophylaxis is recommended 
(levetiracetam); note that this is NOT the case in mild TBI, where no 
seizure prophylaxis is used 

Anti-Clog: patients with significant head trauma are at increased risk 
for DVT/PE; unfractionated heparin or low molecular weight heparin 
may be indicated as prophylaxis (typically safe 24-48h following 
injury) 
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Drain filter: if anticoagulation is contraindicated for a prolonged 
period, an IVC filter may be indicated 

Supportive pillows: generalized critical care supportive measures 
should be implemented as needed; certain procedures (i.e. 
tracheostomy, percutaneous endoscopic gastrostomy (PEG)), may 
impact ICP during the procedure; fever and glucose levels may also 
impact ICP and need appropriate management 

Sympathetic storm warning: in patients with severe TBI, paroxysmal 
sympathetic hyperactivity (aka “sympathetic storming”) may result in 
episodic sympathetic releases, manifesting with hypertension, 
tachycardia, fever, diaphoresis, and posturing; often triggered by 
noxious external stimuli (e.g. endotracheal tube suctioning, 
repositioning, urinary retention); diagnosis of exclusion = must rule 
out other causes of signs (e.g. PE, sepsis, seizures, and elevated 
ICP); treatment is supportive, may include off-label use of beta- 
blockers, clonidine, morphine, and gabapentin 

Full ADH dispenser + fallen salty peanuts: severe TBI is associated 
with excess ADH secretion from SIADH > hyponatremia; diagnosis 
of SIADH = hyponatremia, clinically euvolemic, and high urine 
osmolality and sodium; treatment usually with fluid restriction; in TBI 
patients who are more sensitive to ICP changes, patients with 
symptomatic hyponatremia (e.g. seizures), and very ACUTE cases of 
hyponatremia > may require more rapid hyponatremia correction 
(3% NaCl to raise the sodium level by 4-6 meqs over the first 4-6 
hours, in severe circumstances) 

High peanut tray + urinating: severe TBI is associated with (central) 
diabetes insipidus (Dl) > polyuria (free water) and polydipsia (LACK 
of ADH secretion) > sodium retention, excess free water losses > 
hypernatremia (may also result from mannitol and hypertonic saline 
use); diagnosis = complex, but often hypernatremia with low urine 
osmolality; treatment = replacement of ADH with synthetic ADH 
(vasopressin or desmopressin (= ddAVP)) and replacement of lost 
free water 

Red stripe: intracranial hematoma (ALL epidural, and large/ 
symptomatic subdural (depends on size and presence of midline 
shift)) = indication for surgical management (typically decompressive 
craniotomy > reduces intracranial pressure) 

Drilling helmet: decompressive craniotomy = drilling of a small hole 
into skull to evacuate (suction) hematoma; reduces intracranial 
pressure exerted by hematoma 

Cleat stuck in helmet: penetrating injury = indication for 
neurosurgical management 
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40) Leaking brain fluid: persistent CSF leak > 7days = indication for 
neurosurgical management (typically repair of torn dura) 

41) Caved-in helmet: some depressed skull fracture = indication for 
neurosurgical management (typically with elevation of the depressed 
skull fragments) 

42) Observing linear fracture: linear fractures typically do not need 
surgical correction, only observation for associated TBI 

43) Open helmet in ABX trash bin: open fractures likely require 
antibiotics = often vancomycin + 3rd or 4th generation 
cephalosporin 

44) Escaping pressure + removed helmet section: decompressive 
craniectomy = removal of a portion of skull (one half, on the side) to 
reduce intracranial pressure and allow brain to expand; portion may 
be replaced once no further risk of requires strict 

45) “Coach’s job in mortal peril”: severe TBI carries high-risk of death; 
major long term risk for disabilities, and recovery may be slow, but 
patients may regain some independence 
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4.6 - Neck Injuries - Pain and Swelling after Penetrating Neck 
Trauma 


Neck trauma: trauma to the neck has multiple important structures 
in a very vulnerable location 

Spilled ink + gramophone sound lines: vascular ultrasound 
(diagnostic only) or angiogram (diagnostic and therapeutic) = 
adjunctive imaging for vascular injury workup 

Sharp penetrating fangs: penetrating injuries (e.g. stab, gunshot 
injuries) are more common than blunt injuries 

Baby Drac’s blunt teeth: blunt neck injury mechanisms = includes 
MVCs (airbags, seatbelts, steering wheels); hanging + clothesline- 
type injuries; bicycle handle injury 

Single candle candelabra: Zone 1 = sternal notch + clavicles to 
cricoid cartilage; contains aortic arch, the proximal carotid arteries, 
vertebral arteries, brachiocephalic vessels, subclavian vessels, 
jugular veins, trachea, esophagus, lung apices, and brachial plexus 
Golden railing + X crest: vagus nerve (bilateral) = efferent motor and 
afferent sensation to and from vital organs 

Curved-back golden railing: recurrent laryngeal nerves (bilateral) = 
motor function to muscles of vocalization > hoarseness + speech 
impairment if damaged (right recurs under right subclavian artery; 
left recurs under aortic arch (not shown)) 

Three candle candelabra: Zone Ill = angle of mandible to base of 
skull; contains = internal carotid arteries, vertebral arteries, jugular 
veins, pharynx, CNs IX, X, XI, XII, and sympathetic chain ganglia 
Moonlight penetrating all zones: injuries to one zone may easily 
injure structures in another zone (depending on the trajectory of the 
penetrating object, especially stab wounds 

Torn muscular curtain: violation of the platysma is necessary for 
penetrating injury to structures deep to platysma 

Blood Magick “ABCDE”s: management of every trauma patient 
follows ATLS ABCDE primary and secondary evaluations 

Spouting blood: massive hemoptysis or hematemesis = hard sign of 
airway injury (needs surgical management) 

Bubbling fountain base: air bubbling from wound (or “sucking” 
wound) = hard sign of airway injury (needs surgical management) 
Bubble wrap cloak: subcutaneous air = hard sign of airway injury 
(needs surgical management) 
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Blowing wind: stridor = hard sign of airway injury (needs surgical 
management) 
Puffed cheeks + blowing air: respiratory distress or losing airway = 


hard sign of airway injury (needs surgical management) 

Painful horsey neck: anterior neck tenderness = soft sign of possible 
airway injury (requires monitoring) 

Vampire horse: hoarseness or other voice changes = soft sign of 
possible airway injury (requires monitoring) 

A little blood: minor hemoptysis or hematemesis = soft sign of 
possible airway injury (requires monitoring) 

Tightening painful reins: dysphagia and odynophagia = soft sign of 
possible airway injury (requires monitoring) 

Collapsing dome window: pneumothorax may result from 
penetrating neck injury (lung apices in zone I) > unilateral 
decreased/distant breath sounds, respiratory distress, falling O2 
saturation, subcutaneous air, or mediastinal air 

Burst blood pipe: hemorrhage = hard sign of sign of vascular injury 
(needs surgical management) 

Parapet lightning rod: shock = hard sign of sign of vascular injury 
(needs surgical management) 

Expanding pool of blood: pulsatile or expanding hematoma = hard 
sign of sign of vascular injury (needs surgical management) 
Vibrating pipe: bruits or thrills = hard sign of sign of vascular injury 
(needs surgical management) 

Lost radial artery gloves: absent distal pulse = hard sign of sign of 
vascular injury (needs surgical management) 

Dead brains in jars: cerebral ischemia (e.g. contralateral hemiplegia) 
= hard sign of sign of vascular injury (vessel occlusion/transection > 
decreases perfusion to brain) (needs surgical management) 

Dark red bubbling from blue pipe: venous injury > air embolism > 
cardiac arrest = hard sign of sign of vascular injury (needs surgical 
management) 

Small puddle of blood: mild bleeding, stable non-expanding 
hematomas, transient hypotension or hypotension responsive to 
fluid resuscitation = soft signs of vascular injury (needs monitoring 
and maybe further workup) 
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Tear in esophageal rug: esophageal injuries may present with 
dysphagia, hematemesis, pneumomediastinum and subcutaneous 
air 

Crack in cervical spine wall: cervical spinal column and spinal cord 
injuries are possible in neck trauma 

Vampiric thumbs-up: patients may initially be asymptomatic after 
neck trauma; clinical monitoring required as deterioration is possible 
(particularly if airway or vascular injury present but just 
asymptomatic) 

Blood slurpee straw: indications for immediate intubation = shock, 
and hard signs of airway injury (air bubbling from wound, massive 
hemoptysis or hematemesis, respiratory distress, losing airway, 
stridor, subcutaneous air) or vascular injury (severe hemorrhage, 
expanding or pulsatile hematoma, thrills/bruits, shock, absent distal 
pulses, evidence of cerebral ischemia) 

Early sunrise: EARLY intubation is key in cases with any risk to 
airway at all 

Peering into hallway: most appropriate intubation technique in neck 
trauma is orotracheal intubation with rapid sequence induction 
(includes both a paralytic and sedative medication); during 
intubation, MUST visualize the vocal cords and ensure that tube 
passes between them; may inspect for deep injuries during 
intubation (briefly, should not hold up securing airway) 

“Use Alternate Approach”: alternative intubation techniques = awake 
intubation (no sedation, only anesthetic; more difficult intubation and 
uncomfortable for patient, but reduces risk of losing airway), fiber 
optic or video laryngoscopy, or direct intubation (if injury exposes 
trachea such that it can be directly intubated) 

Ticking time bomb: preoxygenated average-sized adult patients can 
maintain oxygenation saturation >90% for approximately 6-8 
minutes without ventilation; acute (i.e. trauma patients) or chronic 
illness, obesity and pregnancy all significantly lower this number 
(<2-3m, depending on patient and circumstances) 

Hole in ceiling: cricothyrotomy (aka cricothyroidotomy) = emergent 
surgical airway via incision through cricothyroid membrane 
(indication = failure of other intubation methods and falling 
oxygenation saturation) (note: some sources may state that 
emergent tracheostomy is possible, however, trachea is anatomically 
lower and more difficult to reach, especially in emergency situations, 
and is rarely ever used anymore) 
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Thyroid cartilage chest plate: cricothyroid membrane identified by 


locating laryngeal prominence landmark of thyroid membrane and 
moving inferiorly; membrane will be more pliable than the cartilage 
Chest tube from shattered lung window: management of other 
breathing-related conditions should still occur (i.e. tube 
thoracostomy for hemopneumothorax, appropriate intubation 
mechanical ventilation as indicated for non-neck related trauma and 
shock states 

“High pressure” + bandages: direct pressure = first step to cease 
hemorrhage; do NOT blindly clamp into wound 

Falling near scalpel crossbow: unstable patients and patients with 
hard signs of injury > to OR for formal exploration 
Scalpel-crossbow: operative management for neck injuries = 
surgical exploration of wound + any indicated procedure based on 
findings of exploration 

Skull + crossbones: chest x-ray should be performed prior to 
transport to OR; may identify other treatable injuries, or may assist in 
identifying neck injuries, or fragments of penetrating object 
Platysma cape billowing into zone Il: in a zone-approach 
management system = penetrating injuries to zone II that violate the 
platysma get > OR for exploration; zone I+IIl > further workup 
(usually with CTA of neck) 

Black CaT tapestry: selective management system = CT angiogram 
(CTA) of neck in stable patients with penetrating (or blunt) trauma in 
any zone (with or without soft signs of injuries; unstable or hard 
signs > OR); reduces number of negative neck explorations; 
remains controversial vs zone management system 

Tapestry hole: signs of airway (laryngotracheal injuries) = 
subcutaneous air, extraluminal air including pneumothorax and 
pneumomediastinum, surrounding soft tissue edema, hematomas, 
lacerations, vocal cord injuries, cartilage fractures, or full airway 
ruptures; CTA has high sensitivity + specificity for injury 

Blood stain: signs of vascular injuries = vessel lacerations, intimal 
tears, flaps, dissections, pseudoaneurysms, hematomas, vessel 
occlusions, thrombosis or transections; CTA has high sensitivity + 
specificity for injury 

Dripping water: signs of pharyngoesophageal injuries = mediastinal 
air, pleural effusion + signs of airway injury (i.e. subcutaneous air, 
extraluminal air including pneumothorax and pneumomediastinum, 
surrounding soft tissue edema, hematomas, lacerations); CTA has 
low sensitivity + specificity for injury, may need further workup 
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Observing vampire: in patients with negative CTA > may be 
observed for 24 hours for clinical signs of missed injury (= close 
monitoring and serial exams) + management of other sustained 
injuries 

Shining light into mouth: bronchoscopy and laryngoscopy indicated 
to rule out laryngotracheal and tracheobronchial injuries 

Spilled ink + gramophone sound lines: vascular ultrasound 
(diagnostic only) or angiogram (diagnostic and therapeutic) = 
adjunctive imaging for vascular injury workup 

Pouring contrast: esophagoscopy (or 
esophagogastroduodenoscopy or EGD) or esophagram with oral 
contrast = adjunctive studies to rule out esophageal injury 

Scalpel in Doc Vampire's belt: injuries identified on CTA or on 
adjunctive studies performed following a negative CT > likely to 
require surgical intervention (certain vascular injuries may warrant 
percutaneous interventional procedure) 

Blunt vampire teeth: blunt neck trauma follows same evaluation and 
management algorithm as penetrating; injuries are more likely to be 
missed in blunt trauma 

Vascular xylophone: blunt cerebrovascular injuries (BCVI) are 
possible in blunt neck trauma 

Toy car crash + #1 internal car: blunt cerebrovascular injuries most 
commonly caused by MVCs; internal carotid artery = most 
commonly injured vessel (followed by vertebral arteries) 

Bandaid and bruise: high association of blunt cerebrovascular 
injuries with other major head and neck injuries e.g. severe facial 
injuries and fracture patterns, severe cervical spine injuries (fractures 
involving the transverse foramen, C1-C3, subluxation), base of skull 
fractures, fractures of carotid canal, DAI, near hanging, major 
thoracic trauma > all indications for CTA to screen for BCVI 

Black CaT + angiogram pattern: CTA is most appropriate imaging for 
screening and diagnosing blunt cerebrovascular injury > findings 
allow for grading of injury 

l-V on xylophone: blunt cerebrovascular injuries are graded from l-V; 
grade | = intimal tear, grade Il = dissection or intramural hematoma; 
grade Ill = pseudoaneurysm or minor AV fistula; grade IV = complete 
occlusion; grade V = transection with active hemorrhage 
(extravasation on imaging) or major AV fistula) 

Another dead brain in a jar: injuries that are missed and thus 
untreated increase risk of stroke due to thromboembolic event 
(vascular injury > thrombosis > breaks off > lodges within brain 
vasculature); highest risk within first several days after injury 
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Anti-clog vial: antiplatelet (aspirin, clopidogrel) or antithrombotic 
agents (heparin) should be used to reduce risk of thromboembolism 
in blunt cerebrovascular injury; must balance risk of 
thromboembolism with risk of hemorrhage, esp. in polytrauma 
patients; higher grade injuries are more likely to require interventional 
procedure or surgical intervention 

Ripped stitches: an expanding post-surgical neck hematoma 
(following trauma neck exploration or even elective procedures such 
as thyroidectomy) may compromise airway by compressing trachea 
> emergent management = opening of surgical incision to release 
pressure from hematoma (takes less time than securing airway with 
intubation) 
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UPPER GASTROINTESTINAL 


DISORDERS 
1) Esophagus 


1.1 - Esophagitis and GERD - Epigastric Postprandial Pain, Chronic 


Cough, and Wheezing 


1) _Bubbling over whack-a-mouse hole: gastroesophageal 
reflux disease (GERD) is created by abnormal 
esophageal sphincter function allowing too much acid 
to enter the esophagus 

2) Open belt: if lower esophageal sphincter (LES) is open 
to often or for too long > acid refluxes into esophagus 

3) Pressing on belly: gastric distention (i.e. delayed 
gastric emptying) and increased gastric pressure (i.e. 
obesity) > increased LES opening > reflux 

4) Loose costume: low LES tone may result from many 
things (i.e. chocolate, caffeine, alcohol, smoking) > 
GERD 

5) Chocolate bar: chocolate > low LES tone 

6) Coffee: caffeine > low LES tone 

7) Alcohol bottle: alcohol > low LES tone 

8) 

9) 


Cigarette: smoking — low LES tone 
“Calci-Yum Ice Cream”: calcium channel blockers > 
low LES tone 

10) “Xplosion of Flavor: Nitro”: nitrates > low LES tone 

11) Pregnant mom: pregnancy and estrogen therapy > 
estrogen-mediated LES relaxation > GERD 

12) Mouse popping out of hole: hiatal hernia (congenital or 
from obesity) > LES mechanism disrupted > 
increased LES opening > GERD 


Barrettestein 


Bears 
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13) Burning coffee spill: pain with GERD = retrosternal 
burning discomfort (i.e. heartburn) but can be variable 

14) Cheese on nightstand: pain from GERD usually occurs 
after meals and is worsened by lying down 

15) “Antacids”: the burning retrosternal pain of GERD may 
be relieved with antacids 

16) Nightcaps on mice: the pain from GERD wake patient 
up at night 

17) Yellow reflux: patients may describe reflux, 
regurgitation or an acid brash in the throat or mouth 

18) Coughing sleepy mouse: GERD > laryngeal irritation 
> chronic cough (more often at night) + hoarseness 

19) Party kazoo: GERD > laryngeal irritation > chronic 
wheezing 

20) 2 Smash-a-bee swatters: an 8-week trial of acid 
suppression medication (i.e. H2 blocker such as 
ranitidine) may both diagnose and effectively treat 
GERD 

21) Protective parasol: an 8-week trial of acid suppression 
medication (i.e. PP! such as omeprazole) may both 
diagnose and effectively treat GERD 

22) Red flag: alarm symptoms should prompt workup to 
rule out GI malignancy (e.g. EGD) 
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23) Pulling stuffing out: unintentional weight loss = alarm 
symptom 

24) Black puddle: GI bleeding = alarm symptom 

25) Pale white costume: unexplained iron-deficiency 
anemia = alarm symptom 

26) Ring-around-the-neck: dysphagia (difficulty 
swallowing) = alarm symptom 

27) Hot pizza down throat: odynophagia (pain with 
swallowing) = alarm symptom 

28) Red flag + looking down mouth-entrance: red flag 
symptoms and features should prompt 
esophagogastroduodenoscopy (EGD) 

29) “Barrettestein Bears”: patients at increased risk for 
Barrett’s esophagus (intestinal metaplasia of the 
esophagus) should undergo EGD at presentation 

30) Old, obese, smoking employee: age >50, smoking and 
obesity = risk factors for Barrett’s esophagus 

31) Bear family: family history of Barrett’s esophagus or 
esophageal cancer = risk factor for Barrett’s esophagus 

32) “5 years”: having GERD >5 years = risk factor for 
Barrett’s esophagus 

33) Failed parasol: patients with GERD that fail a PPI/H2 
blocker trial should undergo EGD 

34) Stuck in pinched slide: esophageal strictures results 
due to the healing process of chronic esophagitis 

35) Red patches: erosive esophagitis results from chronic 
inflammation due to GERD; may be mild, with erythema 
and small breaks, to severe, with ulcerations, scarring, 
stenosis and Barrett’s metaplasia 

36) Grabbing the stuck kid: biopsy should be taken of any 
suspicious areas, to rule out dysplasia 

37) Inspecting Barrettestein Bear mouth: Barrett’s 
esophagus (intestinal metaplasia of the distal 
esophagus) requires frequent surveillance with EGD 
and biopsy every 3 years 
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38) Dys-figured Barrettestein Bear: development of high- 
grade dysplasia in patients with GERD > consider 
esophagectomy 

39) Kid in pill capsule: pill esophagitis = irritation of 
esophagus from stuck medications; presents with 
dysphagia or odynophagia; inflammation is seen in mid 
esophagus; associated with certain medications (e.g. 
tetracyclines, K-Cl, bisphosphonates, NSAIDs) 

40) Kid in clear capsule: eosinophilic esophagitis = 
associated with dysphagia, food impaction, 
esophageal rings, strictures, furrows; increased 
eosinophils on biopsy 

41) Viral capsid capsule: infectious esophagitis may be 
caused by HSV, CMV, or Candida, and more rarely, 
other fungi 

42) White wizard hat: immunocompromised patients (i.e. 
HIV/AIDS patients) are at higher risk for Candidal 
esophagitis, as well as other infectious esophagitis 

43) Rainbow pH indicator: impedance pH monitoring of the 
esophagus can confirm the diagnosis of GERD and 
provide a composite pH score of the esophagus for 
acid exposure 

44) “Man-O-Meter” grip strength game: manometry 
evaluates the efficacy of peristalsis contractions and 
rules out esophageal motility disorders 

45) “Nice One!”: the standard anti-reflux surgery is a 
Nissen fundoplication (860° wrap); fundoplication 
involves wrapping the fundus of the stomach around 
the esophagus to reinforce the GE junction and 
increase LES tone, recreating a mechanical barrier 
between the stomach and esophagus 

46) Toupee on worker: other fundoplications which are 
options for antireflux surgery include the Toupet and 
Dor fundoplications 
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47) Head almost popping off: the main complication 
following fundoplication is dysphagia (wrapped too 
tightly); patients may require dilation or surgical revision 
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1.2 - Esophageal Cancer - Progressive Dysphagia and Weight 


Loss 


1) Swallowing light: upper endoscopy should be the first 
test in evaluating dysphagia in patients with alarm 
symptoms (e.g. weight loss, dysphagia to solids and 
liquids, odynophagia) 

2) Grabber: biopsy should be taken of any suspicious 
areas seen on upper endoscopy 

3) Crabby day: esophageal adenocarcinoma is the most 
common malignancy of the lower esophagus and is 
commonly seen in patients with a background of 
Barrett’s esophagus (i.e. intestinal metaplasia) 

4) Ring-around-the-neck: progressive dysphagia to both 
liquids and solids is a common symptom in esophageal 
carcinoma 

5) Losing fluff: history of unintentional weight loss is a 
common symptom of esophageal carcinoma 

6) Kicked in the chest: retrosternal chest pain (may mimic 
GERD) is a common symptom of esophageal 
carcinoma 

7) Hoarsey: hoarseness (due to compression of recurrent 
laryngeal nerve) or stridor (due to involvement of 
trachea) are common symptoms of esophageal 
carcinoma 

8) Squamous tile pattern: squamous cell carcinoma of the 
esophagus is the most common cause of esophageal 
cancer worldwide 

9) Upper % doggy sweater: cancer in the upper % of the 
esophagus is most likely squamous cell carcinoma 

10) Cigar: smoking = risk factor for SCC of the esophagus 

11) Spilled alcohol: alcohol use = risk factor for SCC of the 
esophagus 


12) Plate of meat: a diet high in nitrosamines (e.g. smoked, 
cured meats) = risk factor for SCC of the esophagus 

13) Hot, hot, hot tea: drinking very high temperature 
beverages = risk factor for SCC of the esophagus 

14) Betelnuts, betelnuts, betelnuts: using betel nuts is a 
risk factor for SCC of the esophagus 

15) Crumbs on chest: squamous cell carcinoma of the 
esophagus most often metastasizes to the lungs 

16) Dirty lower % of curtain: cancer of the lower ¥ of the 
esophagus is most likely adenocarcinoma 

17) Dirty curtain: adenocarcinoma of the esophagus is the 
most common cause of esophageal cancer in the U.S. 

18) Barrett bear: Barrett’s esophagus (i.e. intestinal 
metaplasia from long-standing GERD) = risk factor for 
esophageal adenocarcinoma 

19) Smoking: smoking = risk factor for esophageal 
adenocarcinoma 

20) Unhealthy weight: obesity = risk factor for esophageal 
adenocarcinoma 

21) Belly spots + spreading crabs: esophageal 
adenocarcinoma commonly metastasizes to the liver or 
peritoneum 

22) Jungle black CaT: computed tomography is used to 
evaluate for lymph node involvement and metastasis 
after esophageal carcinoma diagnosis 

23) “Dangerous PETs”: positron emission tomography 
(PET) scanning uses radioactive tracers to detect areas 
of increased metabolic activity (such as cancer and 
metastases) 
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24) Glowing cat eyes: positron emission tomography (PET) 
and computed tomography (CT) images are combined 
to form a PET-CT 

25) Upper GI bullhorn: endoscopic ultrasound is used to 
determine extent of local tumor invasion, which 
determines the T stage (in TNM) 

26) Scaredy-cat lion tamer: surgery is contraindicated for 
esophageal cancer with distant metastases 

27) Above Tier 2: neoadjuvant chemotherapy is indicated 
for T2 lesions and higher, prior to surgical resection 

28) Below Tier 2: initial esophagectomy is indicated for 
esophageal cancers T2NOMO and lower 

29) Crab tie pin: cancers of the upper third of the 
esophagus are treated primarily with chemoradiation 
alone; surgical resection is technically challenging 

30) Pulling up rabbit: transhiatal esophagectomy involves 
both laparotomy and cervical incisions and is capable 
of removing the entire esophagus (continuity restored 
with gastric pull-up) 

31) Removing rabbit with pearls: Ivor-Lewis 
esophagectomy, which involves both laparotomy and 
thoracotomy incisions, is useful for removing the distal 
third of the esophagus (continuity restored with 
thoracic esophagogastric anastomosis) 

32) Triangle design: tri-incision esophagectomy involves 
cervical, thoracotomy, and laparotomy incisions for 
exposure of the esophagus and a cervical anastomosis 

33) Lit up orbs: postoperative chemotherapy is indicated 
for lymph node positive disease following 
esophagectomy 

34) Seepage from neck: cervical anastomotic leaks may 
develop after transhiatal esophagectomy 

35) Leaking from chest incision: thoracic anastomotic leaks 
may develop after lvor-Lewis esophagectomies 


36) Septic cover: thoracic esophageal anastomotic leaks 
can cause mediastinal soilage, mediastinitis, and 
sepsis 

37) Kyle’s white T-shirt: damage to the thoracic duct during 


esophagectomy may lead to chylothorax (accumulation 
of lymphatic fluid in the pleural space) 

38) Distant ships: chylothorax causes distant breath 
sounds over the affected side 

39) Full barrel: chylothorax causes dullness to percussion 
over the affected side 

40) White waves over x-ray sail: chylothorax causes 
opacification of the hemidiaphragm and blunting of the 
costophrenic angle on chest radiography 

41) Orion’s breath: patients with a chylothorax may 
experience dyspnea 

42) Tubular sea weapon: tube thoracostomy (or 
percutaneous drainage catheter placement) is the 
treatment of chylothorax 

43) Raising trident: an elevated triglyceride level (>110 mg/ 
dL) on pleural fluid analysis is highly indicative of 
chylothorax 

44) Tied duct: surgical thoracic duct ligation is required in 
some cases of postoperative chylothorax 

45) Stented sleeve: palliative esophageal stent placement 
is sometimes performed to relieve symptoms of 
obstruction in inoperable esophageal cancer 
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2) stomach 


2.1 - Peptic Ulcer Disease - Burning Epigastric Pain Improved 


After Eating 
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1) “#1”: the most common location for ulceration in PUD is the 
duodenum 

2) Jackhammer through gastric concrete layers: peptic 
ulcers = erosions through muscularis mucosae layer; 
may occur in the duodenum or STOMACH 

3) Helicopter: peptic ulcers are most commonly caused by 
H. pylori infection (90% of duodenal ulcers, 70% of 
gastric ulcers) 

4) NSAID extinguisher: peptic ulcers are caused by NSAID 
usage 

5) Leaking gas tank fluid: rarely, peptic ulcers are caused 
by a gastrin-secreting gastrinoma (Zollinger-Ellison 
syndrome) 

6) Smoking: smoking does not cause ulcers, but can 
exacerbate symptoms and cause ulcers to progress 
quicker 

7) Debris hitting guy in stomach: epigastric pain = most 
common presenting symptom of PUD 

8) Smiley face on food truck: DUODENAL ulcer pain is 
DECREASED with meals 

9) Sandwich break: GASTRIC ulcer pain is GREATER with 
meals 

10)Coffee spill: heartburn may also be a symptom of PUD 
(up to 50%); other symptoms include fullness, nausea, 
emesis, and reflux 

11)Happy construction worker: PUD is commonly 
asymptomatic (up to 70%) 


12)“Warning: Complications Ahead”: complications of PUD 
= acute upper GI bleeding, ulcer perforation, and acute 
gastric outlet obstruction 

13)Pointing flashlight in tube and waving red flag: in 
patients with alarm symptoms, EGD should be first test 
in PUD with alarming symptoms 

14)Rope around neck: dysphagia = alarm symptom for 
PUD 

15)Green barfy face: persistent vomiting = alarm symptom 
for PUD 

16)Family picture: family history of GI cancer = alarm 
symptom for PUD 

17)Thin construction worker with painful throat: weight loss 
+ odynophagia = alarm symptoms for PUD 

18)Pale white clothes and iron screws: iron-deficiency 
anemia = alarm symptom for PUD 

19)Crab logo: alarm symptoms indicate need for EGD to 
rule out cancer 

20)Elderly “Trainee”: patient > 60 yrs old with new-onset 
dyspepsia = alarm symptom for PUD 

21)NH3 spray bottle: urease breath test = non-invasive test 
for H pylori infection 

22)Brown mud with screws: stool antigen test = non- 
invasive test for H pylori infection 

23)Purple parasol: first-line of treatment for H pylori = acid 
suppression (PPI) + antibiotics (clarithromycin + 
amoxicillin or clarithromycin + metronidazole) 
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24)Orange top hat: first-line of treatment for H pylori = acid 
suppression (PPI) + 2 antibiotics (clarithromycin + 
amoxicillin or clarithromycin + metronidazole) 

25)Stomach on fire: treatment of PUD involves removal of 
offending agent (NSAIDs, alcohol, smoking) 

26)Worker with purple parasol: addition of chronic PPI 
prevents PUD progression in patients on chronic NSAID 
therapy (for osteoarthritis or coronary heart disease) 

27)Burning crane lighting up tunnel: for PUD refractory to 
medical treatment, EGD should be performed 

28)Grabbing rock sample + crab logo: during EGD, all 
gastric ulcers should be biopsied because of high 
incidence of gastric cancer; biopsy only suspicious 
duodenal ulcers 

29)Grabbing NH3 bottle: antral biopsy = gold standard for 
dx H. pylori infection; biopsy antrum in all cases of PUD 

30)Leaky gas tank: peptic ulcers refractory to medical 
therapy should undergo workup for ZES (elevated 
gastric acid, multiple peptic ulcers, gastrinoma) 

31)Skulls: in cases of refractory PUD, serum calcium 
should be measured to rule out hypercalcemia causes 
(Ca2+ > increased gastrin secretion, directly stimulates 
parietal cells) 

32)Purple parasol over forklift: if benign ulcer confirmed by 
EGD > continue PPI treatment 

33)Lifting Abx bottle: if antral biopsy reveals H pylori 
infection > administer new antibiotic regimen for 
eradication 

34)Other crane headlight: endoscopy should be repeated 
after 12 weeks of therapy (evaluate ulcer healing, signs 
of cancer, and repeat biopsy for H pylori) 

35)“Maintenance”: refractory PUD should be treated with 
maintenance PPI therapy 

36)Scalpel prongs: indications for surgery in PUD = 
complications (acute upper GI bleeding, perforation, 
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obstruction, malignancy) or ulcers refractory to medical 
therapy 
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2.2 - Gastropathy, Gastritis and Gastric Cancer - Early Satiety, 


t 
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1) Stomach-shaped rusty pot with egg timer: acute gastropathy = 


damage, destruction, and erosion of the gastric epithelium 
from a non-inflammatory cause 

2) Stomach pain: epigastric pain is a common symptom of acute 
gastropathy 

3) Green face: nausea +/- emesis may also be present in acute 
gastropathy 

4) Spilled soy sauce: acute erosive gastropathy may be 
hemorrhagic > upper GI bleeding > melena 

5) Fire extinguisher: NSAIDs > direct chemical injury to stomach 
epithelium — acute gastropathy 

6) Sake: alcohol > direct chemical injury to stomach epithelium 
> acute gastropathy 

7) Cast iron teapot: iron supplements > direct chemical injury to 
stomach epithelium > acute gastropathy 

8) Chemistry set: chemotherapy > direct chemical injury to 
stomach epithelium > acute gastropathy 

9) Cocoa mug: cocaine > decreased mucosal blood flow > 
stomach epithelium ischemia > acute gastropathy 

10)“Stressed?”: physical stress (major trauma, shock, sepsis, or 
serious illness) > stress gastritis 

11)Burning hot noodle bowl: major burn (> 30% body surface 
area) may cause acute gastropathy and ulceration called 
Curling’s ulcers 

12)Eallen lamp onto head: major head trauma may cause acute 
gastropathy and ulceration called Cushing’s ulcers 

13)Purple parasol and “PPX”: prophylactic PPI or H2 blockers are 
given to critically ill patients at high risk of developing stress 
ulcers 

14)Grandfather clock: chronic gastropathy is a chronic reaction 
developing in response to an irritant 

15)Fire extinguisher again: NSAIDs > gastric mucosal adaption to 
NSAID-induced epithelial injury > chronic reactive gastropathy 


Weight Loss and Epigastric Pain 
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16)Bubbling green drink: chronic bile reflux into the stomach may 
cause reactive gastropathy (often following GI surgery) 

17)Lamp shining into mouth: definitive diagnosis of acute or 
chronic gastropathy is made with EGD 

18)Cherry-blossoms and red sauce dripping: mucosa will 
demonstrate erosions, edema, and/or hemorrhage 

19)Biopsy chopsticks: biopsy during EGD is important for 
diagnosis of acute or chronic gastropathy 

20)Purple parasol on sign: treatment of acute and chronic 
gastropathy = removal of offending agent and PPI or H2 
blockers 

21)Flaming stomach-shaped pot: acute gastritis is irritation of the 
gastric mucosa due to an inflammatory or infectious cause 

22)Bacterium dongle on fan: the most common cause of acute 
gastritis is H pylori (viral, fungal and parasitic infectious acute 
gastritis may also occur) 

23)Nauseated green face: acute gastritis may present with nausea 
and/or vomiting 

24)Painful stomach: acute gastritis may present with epigastric 
pain 

25)Grandfather clock near flaming pot: chronic atrophic gastritis = 
chronic inflammation of gastric mucosa 

26)Fraying corner of painting: chronic atrophic gastritis = loss of 
cells, atrophy, and mucosal thinning > metaplasia 

27)Metal armor plates + intestine sash: metaplasia = normal 
gastric epithelium — intestinal epithelium — massive goblet 
cell accumulation 

28)Fan with bacterial dongle: H pylori = most common cause of 
chronic atrophic gastritis 

29)Stomach wound: chronic atrophic gastritis presents with 
epigastric pain, early satiety, dyspepsia and other vague 
symptoms 
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30)Red antrum of stomach pot: environmental chronic atrophic 
gastritis most commonly involves the stomach antrum 

31)Lamp shining on samurai mouth: EGD is used for definitive 
diagnosis of chronic atrophic gastritis 

32)Antibody-laced lute: autoimmune gastritis = T-cell- and 
antibody-mediated destruction of parietal cells and intrinsic 
factor 

33)Geisha holding lute: autoimmune gastritis is most commonly 
seen in young women 

34)Cracks in stomach-shaped lute: autoimmune gastritis more 
commonly affects the body and fundus of stomach 

35)Pain lines from lute: autoimmune gastritis often presents with 
epigastric pain, early satiety, and GERD 

36)Spilled liquid from fallen pot: autoimmune gastritis > parietal 
cell loss > achlorhydria (low stomach acid) > reflex gastrin 
hypersecretion + G-cell hyperplasia in antrum 

37)vEallen iron teapot: achlorhydria > decreased iron absorption 
— iron deficiency anemia 

38)Cracked “Interesting Fact” sign: autoimmune gastritis causes 
destruction of intrinsic factor 

39)Blue “COBALT” firework: intrinsic factor destruction (from 
autoimmune gastritis) > decreased B12 absorption 

40)Red fireworks: decreased B12 absorption > megaloblastic 
anemia 

41)Purple geisha parasol: chronic atrophic gastritis is treated with 
PPI or H2 blockers 

42)Abx bottle: chronic atrophic gastritis is treated with H. pylori 
eradication with antibiotics 

43)Grandfather clock near flaming stomach pot: chronic atrophic 
gastritis = major risk factor for gastric adenocarcinoma 

44)“Donburi” crab: gastric adenocarcinoma is the most common 
form of gastric malignancy; either intestinal-type or diffuse- 
type 

45)Salted, smoked and preserved meats: salted and N-nitroso 
compound-containing foods = risk factors for gastric 
adenocarcinoma 

46)Fat, smoking chef: smoking and obesity = risk factors for 
gastric adenocarcinoma 
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47)“Epstein’s Bar”: Epstein-Barr virus (EBV) = risk factor for 
gastric adenocarcinoma 

48)“Family Owned and Operated”: familial predisposition = risk 
factor for gastric adenocarcinoma 

49)Mushrooms: gastric polyps = risk factor for gastric 
adenocarcinoma 

50)Girl with nausea: nausea, emesis and early satiety = symptoms 
of gastric adenocarcinoma 

51)Girl’s stomach pain: vague epigastric pain and/or dysphagia = 
symptoms of gastric adenocarcinoma 

52)Food pushed over by thin girl: weight loss in gastric 
adenocarcinoma is from nausea and decreased eating (not 
metabolic activity of tumor) 

53)lron teapot falling off counter: iron deficiency may be present 
in gastric adenocarcinoma secondary to low-volume bleeding 

54)Spilled black broth: melena from upper GI bleeding may be 
present in gastric adenocarcinoma 

55)Sweaty fat belly of chef: advanced gastric cancer may seed 
the peritoneum causing ascites 

56)Crab BERGer patties: KrukenBERG tumor is gastric cancer 
metastasis to the ovaries 

57)Crab on left shoulder: “Virchow’s node” is gastric cancer 
metastasis to the left supraclavicular lymph nodes 

58)Crab on belly: “Sister Mary Joseph’s node” is gastric cancer 
metastasis to the periumbilical lymph nodes 

59)Lamp shining on boy’s mouth: gastric cancer is diagnosed 
with EGD and biopsy 

60)Biopsy chopsticks: biopsy should be taken in all suspicious 
masses, as well as multiple biopsies of normal appearing 
gastric mucosa, to identify gastric cancer 

61)Mushrooms in bowl: exophytic masses must be biopsied if 
seen on EGD 

62)Intestine at bottom of bowl: multiple biopsies of gastric 
mucosa should be taken in cases of gastric symptoms without 
obvious lesion to detect diffuse gastric cancer in the 
submucosa 
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63)Leather stomach backpack with crab: linitis plastica (“leather 
bottle stomach”) is seen is 5% of patients with diffuse gastric 
adenocarcinoma 

64)Cat mascot: CT chest, abdomen and pelvis should be part of 
staging in gastric cancer 

65)Bullhorn speaker: endoscopic ultrasound should be part of 
staging in gastric cancer 

66)Laparoscopic chopsticks: diagnostic laparoscopy is frequently 
used for accurate staging to detect peritoneal seeding and 
metastasis 

67)Escaping crabs + “No Scalpel”: most gastric cancers are 
unresectable due to peritoneal seeding, invasion of 
surrounding structures and distant metastasis at time of 
diagnosis 

68)Chopping up stomach-shaped octopus: total gastrectomy with 
Roux-En-Y reconstruction is performed for diffuse and 
proximal gastric adenocarcinoma 

69)Antrum-shaped bowl: distal gastric adenocarcinoma may be 
treated with partial gastrectomy, with either Billroth | or Roux- 
En-Y reconstruction 

70)White lumps on octopus: lymphadenectomy is performed with 
gastric resection for cancer 

71)Mucous tissues: MALT-oma (extranodal marginal zone 
lymphoma) is a primary lymphoma which may arise in the 
stomach 

72)Grandfather clock and H pylori fan: gastric MALToma develops 
from chronic gastric inflammation (especially H pylori infection) 
> marginal zone B activation > lymphoma 

73)Skinny old bartender: gastric MALToma presents with weight 
loss, abdominal pain, GERD and/or upper GI bleeding 

74)Lamp over bartender: diagnosis of gastric MALToma is made 
with EGD and biopsy 

75)Abx stool: most gastric MALTomas are curable with antibiotics 
to eradicate H pylori (follow-up with EGD to confirm regression 
and eradication 

76)Radiation light: radiation is treatment for gastric MALToma, if 
antibiotics fail 
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77)Large chess piece: diffuse large B cell lymphoma (DLBCL) is a 
primary lymphoma of the stomach 

78)“Epstein’s Sake Bar”: immunocompromised patients may have 
increased risk of gastric diffuse large B cell lymphoma if 
infected with EBV 
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3) Acute upper GI bleed 


3.1 - Acute Upper GI Bleed: Esophageal Varices - Hematemesis, 


Cirrhosis and Encephalopathy 


1) Liver rock with 50% blue heads: over 50% of patients with 


cirrhosis will develop esophageal varices 

2) Y% blue heads bleeding from mouth: one-third of esophageal 
varices will have serious hemorrhage 

3) Antagonistic snakes on stomach-pot: left gastric vein (portal) 
anastomoses with distal esophageal veins (caval 

4) Antagonistic snakes on pooper pot: superior rectal veins 
(portal) anastomoses with middle and inferior rectal veins 
(caval 

5) Medusa head at stomach level: paraumbilical veins (portal) 
anastomoses with superficial epigastric veins (caval); > 
“caput medusae” (engorged paraumbilical veins) 

6) Seaweed on hydra: engorged esophageal varices from 
increased pressure in the portal system — ulcerate overlying 
mucosa — hemorrhage 

7) Bleeding from mouth: esophageal varices hemorrhage may 
cause hematemesis, melena or even hematochezia 

8) Black water: esophageal varices hemorrhage may cause 
hematemesis, melena or even hematochezia 

9) Looking down throat: patients may already have history of 
EGD 

10) Throwing up blood: hematemesis may be suggested based 
on history of cirrhosis 

11) Pot belly: clues such as ascites, jaundice, encephalopathy, 
and other physical exam findings may point to cirrhosis 

12) Straw: history can be difficult in emergency situations, 
particularly if the patient is already intubated 

13) Iwo vines: acute esophageal variceal hemorrhage > 2 large 
bore IVs and assess ABCs 


14) Yellow straw: intubation should be performed when patient at 
high risk for aspiration and pulmonary complications 

15) Blood bag flag: acute variceal bleeding requires crystalloid 
and blood product resuscitation (caution to avoid fluid 
overload) 

16) 9-shaped hydra: hgb should be maintained < 9 in esophageal 
variceal hemorrhage (vs general hemorrhage > 7) 

17) High PT parachute: aggressive crystalloid and blood 
transfusion may dilute clotting factors > elevated PT/INR > 
more bleeding 

18) Fighter flying pegusi with IV spears: treatment for elevated 
PT/INR = IV fresh frozen plasma replacement 

19) “50” discus: acute variceal bleeding may decrease platelets, 
and cirrhotics may already have very low platelet countd 

20) Platelet bag flag: transfuse platelets to keep platelets < 50K 

21) High BUN bag: upper GI bleeding (including variceal 
bleeding) increases BUN as blood passes through GI tract 

22) Crazy eyes: increased BUN and cirrhosis can > 
encephalopathy 

23) Herlactules shield: lactulose can treat hepatic 
encephalopathy; acidifies colon = NH3 > NH4+ 

24) Down arrow: lactulose may be given from below (PR) 

25) Up arrow: lactulose may be given from above (PO, NG, OG) 

26) OCTagon stop-sign shield: OCTreotide (somatostatin 
analogue) decreases splanchnic blood flow > reduces blood 
to varices > slows hemorrhage 

27) Constricting rope: vasopressin causes splanchnic 
vasoconstriction > reduces blood to varices > slows 
hemorrhage 
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28) Abx backpack: cirrhotic patients with variceal bleeding are at 
high risk of infections > prophylactic abx 
29) Flashlight into hydra’s mouth: EGD (with either band ligation 


or sclerotherapy) = definitive treatment for esophageal 
variceal bleeding 

30) Leather banding: endoscopic variceal ligation (EVL) = 
treatment for active variceal hemorrhage > elastic band slid 
over varices and ligates at their base 

31) Sizzling sword: endoscopic sclerotherapy = alternate 
treatment = injection of sclerotic agents > necrosis and 
fibrosis of varices 


32) Massive blood: severe bleeding at admission = risk factor for 
rebleeding 

33) Shriveled kidney-canteens: renal failure = risk factor for 
rebleeding 

34) Neck bulge: large varices = risk factor for rebleeding 


35) Old man: age > 60 years = risk factor for rebleeding 

36) Balloon sword: balloon tamponade treats refractory 
uncontrollable variceal hemorrhage (“Blakemore tube”) 

37) Necrotic perforation in balloon: esophageal necrosis and 
perforation are complications of balloon tamponade 

38) Book of TIPS: transjugular intrahepatic portosystemic shunt 
(TIPS) = reduce pressure in portal system 

39) Snake from right neck down to liver-rock: TIPS = catheter > 
right jugular vein > retrograde into hepatic vein > liver 

40) Snake from porthole meeting other snake at liver-shaped 
rock: TIPS = shunt deployed through liver parenchyma > 
portal vein; connects portal and caval systems 

41) Floppy heart balloon: heart failure = contraindication for TIPS 

42) Red netting on sails: pulmonary hypertension = 
contraindication for TIPS 

43) Bacteria-green seaweed: systemic infection = 
contraindication for TIPS 

44) Triangular rocks with splashing water: tricuspid regurgitation 
= contraindication for TIPS 

45) Crazy brain pegasus: hepatic encephalopathy = main 


complication of TIPS 


46) Fighting snakes holding spleen: if TIPS fails OR is 
contraindicated, patients may require surgery for portocaval 
shunt or splenorenal shunt 

47) Transected hydra neck: esophageal transection with variceal 
removal is another surgical option to control hemorrhage 
(~50% mortality in cirrhotic patients) 

48) Flashlight inspection with 2-W teeth: repeat endoscopy with 
band ligation should be performed 1-2 WEEKs following 
initial treatment 

49) Muted Beta bugle + red belt: non-specific beta-blockers > 
unopposed alpha activity > vasoconstriction of splanchnic 
vessels > reduced portal blood flow > less variceal bleeding 

50) “PROPhecy sereNADE”: PROPranolol and NADolol = non- 
specific beta blockers used for reducing splanchnic blood 
flow 

51) Y tongue: Cirrhotic patients with hx of variceal bleed should 
undergo EGD screening YEARLY 


Page 71 


3.2 - Acute Upper GI Bleed: Non-variceal - Coffee-Ground 
Emesis and Melena after Prolonged Hypotension 


Melena Brea 
Tar Pits 


1) Saber-tooth tiger: upper GI bleeding may present with hematemesis, 
melena, or hematochezia; may be variceal or non variceal in origin 

2) Black tar from mouth: coffee ground emesis occurs from slow bleeds 
that are partially digested in stomach 

3) Red blood from mouth: bright red hematemesis occurs from brisk 
bleeds 

4) Black tar on sloth’s butt: melena is black tarry stool due to blood 
digestion within stomach and small bowel 

5) “TREI not to Touch”: melena is typically caused by bleeding proximal 
to ligament of Treitz 

6) Red blood on saber-tooth’s butt: hematochezia is red blood from the 
anus; usually due to lower GI bleeding, but 10% results from high- 
volume brisk upper GI bleeding 

7) Heart-shaped pocket watch held high: tachycardia = more than 15% 
blood volume loss 

8) “20” jersey + kid getting dizzy standing up: orthostatic hypotension (fall 
in blood pressure > 20mmHg or rise in heart rate > 20 bpm with 
standing) = 15-30% blood loss 

9) Empty water fountain + lightning bolt: 30-40% blood loss results in 
hypotension, cool + clammy skin > potentially hypovolemic shock 

10)Bursting pipe in stomach-shaped dirt: peptic ulcer disease is a risk 
factor for upper GI bleeding 

11)“#1 in Construction”: peptic ulcer disease is the most common cause 
of upper GI bleeding 

12)Ramen food truck: acute erosive gastropathy may cause upper GI 
bleeding 

13)Burst of red pipe in dirt: aortoenteric fistula (usually a complication of 
previous aorta surgery) can cause massive hemorrhage 

14)Bismuth and iron display: bismuth and iron supplements can cause 
dark stools that imitate GI bleeding 

15)“Non PO-table”: patients suspected of upper GI bleed should be made 
NPO 

16)2 Ivy reigns: large bore IVs x 2 should be placed in patients with 
suspected GI bleed 

17)Abacus: serial CBCs should be taken as part of initial management for 
suspected GIB (may be normal in early acute bleeding) 


18)Sticky gum: coagulation labs (PT/INR, PTT) and platelets should be 
measured suspected GIB 

19)“WAR” helmet: coagulopathy can be caused by warfarin, liver disease 
or high-volume blood transfusion (iatrogenic) 

20) Toy fighter pilot: fresh frozen plasma (FFP) is transfused for elevated 
INR from warfarin tx, liver disease or iatrogenic coagulopathy 

21)BUN bag raised to mammoth “36”: a BUN/Cr ratio > 36 is highly 
suggestive of upper GI bleed 

22)“|- UREA-ssic PARK” and cracked stegosaurus plates: uremia 
(secondary to kidney disease) > platelet dysfunction 

23)“ddATV” golf cart: desmopressin (ddAVP) may temporarily improves 
platelet function from uremia 

24)Mammoth nose tube: high-volume blood from NG suction may 
indicate upper GI bleed (but CANNOT rule out UGIB if no blood return) 

25) Parasol: proton pump inhibitors > stabilize clots and stop bleeding 
due to reduced acidity 

26) Flashlight in tiger’s mouth: diagnosis = EGD performed (after patient 
stabilization) preferably within 24 hrs of presentation 

27)Cherry blossoms: acute gastropathy > multiple areas of petechial 
hemorrhage and erosion throughout stomach 

28) Welding torch: direct thermal coagulation or hemoclips (via EGD) will 
effectively treat most upper GI bleeds 

29) Flashlight shining in butt: if EGD for suspected upper GI bleeding is 
negative, colonoscopy should be performed to assess for lower Gl 
bleeding 

30) Capsule security camera: video capsule endoscopy (VCE) is performed 
to assess small bowel for bleeding, if EGD AND colonoscopy are 
BOTH negative 

31)Wobbly wooly mammoth shooting red blood: angiography can 
diagnose and treat GI bleeding in unstable patients (or if EGD + 
colonoscopy are negative in setting of severe bleeding) 

32) Scalpel: surgery is indicated for massive hemorrhage and recurrent 
bleeding after treatment with EGD 
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Hepatobiliary Disorders 


1) Gallbladder and Bile Ducts 
1.1 Cholangiocarcinoma - Jaundice, RUQ Pain and Weight Loss 


1) Tree crab: >90% cholangiocarcinomas are adenocarcinoma; 
the majority of the remaining 10% are squamous cell 
carcinoma 

2) Kat-skin: approximately 50% of all cholangiocarcinomas 
involve the common hepatic duct bifurcation = “Klatskin” 
tumors 

3) Old man: age 50-70 = risk factor for cholangiocarcinoma 

4) Hippo totem pole: viral hepatitis (inc. Hep C) = risk factor for 
cholangiocarcinoma (especially if cirrhosis is present) 

5) Cracked liver rock: chronic liver disease = risk factor for 
cholangiocarcinoma 

6) Hanging gourds: choledochal cysts = risk factor for 
cholangiocarcinoma 

7) Acorns: hepatolithiasis (intrahepatic stone formation) = 
associated with cholangiocarcinoma (but pathogenesis is 
unclear) 

8) Clan-Orca: liver fluke infection (Clonorchis, Opsithorchis) = 
risk factor for cholangiocarcinoma 

9) Black paint: thorotrast (radiocontrast) exposure = risk factor 
for cholangiocarcinoma 

10) Lynch-worm inchworm: genetic syndromes Lynch syndrome 
and biliary papillomatosis = risk factors for 
cholangiocarcinoma 

11) Sclerosing snake: primary sclerosing cholangitis = risk factor 
for cholangiocarcinoma (main risk factor in US) 

12) Colitis cannon: ulcerative colitis is associated with PSC, and 
therefore is associated with cholangiocarcinoma 


13) Yellow clothes: jaundice = common symptom of biliary 
obstruction (including cholangiocarcinoma), due to 
hyperbilirubinemia 

14) Scratching back: pruritus = common symptom of biliary 
obstruction (including cholangiocarcinoma), due to 
hyperbilirubinemia 

15) Light-grey bird stool: light clay-colored stool = common 
symptom of biliary obstruction (including 
cholangiocarcinoma), due to lack of bile passing into the GI 
tract 

16) Dark fluid from chamber pot: dark urine = common symptom 
of biliary obstruction (including cholangiocarcinoma), due to 
reabsorption of bile from biliary tract 

17) Skinny legs: constitutional symptoms such as weight loss, 
malaise and fatigue are suggestive of a malignant process 

18) Flame feathers: fever may be present (but if additional 
evidence of infection is present, workup for cholangitis should 
occur immediately) 

19) Bag on belt: a right upper quadrant mass may be present (in 
approx 10% of cases) 

20) Leashed bili-goat: elevated direct bilirubin (conjugated 
bilirubin) is expected with biliary obstruction and thus would 
be seen in obstructing cholangiocarcinoma 

21) Ch-ALK on face: elevated alkaline phosphatase will be seen; 
AST and ALT are typically normal 

22) GGT-army knife: elevated GGT will assist in identifying the 
source of elevated alk phos as hepatobiliary 

23) “Call 19-9”: CA 19-9 may be elevated but is not diagnostic; 
useful in surveillance, particularly in patients with PSC 


Page 73 


24) Bullhorn: transabdominal ultrasound is a common initial 
workup in patients presenting with jaundice 

25) Dilated branch: intra- or extrahepatic dilatation may be the 
only sign of cholangiocarcinoma on US; abdominal gas may 
obscure other evidence 

26) Black cat with yin-yang collar: contrast CT is a common first 


step in workup of patients with jaundice; may provide more 
information than ultrasound 

27) “aMeRiCan shiP”: MRCP can provide noninvasive diagnosis 
and staging of cholangiocarcinoma; non-therapeutic 

28) “pERisCoPe”: ERCP (with or without EUS) can provide 
diagnosis of cholangiocarcinoma; may collect biopsies, 
remove stones, or place stents at the same time 

29) Stent around sapling: unresectable cholangiocarcinoma 
(advanced local invasion, metastases) may benefit from 
palliative stent placement > symptom relief, complication 
reduction 

30) Cutting lobe of felled biliary-tree: intrahepatic 
cholangiocarcinoma = hepatic lobectomy (majority are 
unresectable) 

31) Hilum of biliary-tree: upper % (inc. Klatskin + perihilar) 
cholangiocarcinoma = resection of tumor with 5-10mm 
margins 

32) Cutting tree lobe: upper ¥% (inc. Klatskin + perihilar) 
cholangiocarcinoma = may require lobectomy to reduce 
recurrence 

33) Rolling middle of biliary-tree: middle % cholangiocarcinoma = 
resection of tumor with 5-10mm margin 

34) Horse pulling tree: biliary drainage is re-established by roux- 
en-y hepaticojejunostomy 

35) Whipping horse: lower % cholangiocarcinoma = 
pancreaticoduodenectomy (Whipple) 

36) Sad man: cholangiocarcinoma = poor prognosis (5-year 
survival = 15-20%) 

37) Trading crabs: gallbladder adenocarcinoma is rare, but more 
prevalent in South America 

38) Trading acorns + candles: chronic cholelithiasis > chronic 
inflammation > (rarely) gallbladder adenocarcinoma 


39) Porcelain vase: chronic inflammation > porcelain gallbladder 
= risk factor for gallbladder adenocarcinoma 

40) Mushrooms: adenomatous gallbladder polyps = risk factor for 
gallbladder adenocarcinoma 

41) Snake skins: primary sclerosing cholangitis = risk factor for 
gallbladder adenocarcinoma 

42) Salmon: chronic Salmonella infection = risk factor for 
gallbladder adenocarcinoma 

43) Gourds: biliary cysts = risk factor for gallbladder 
adenocarcinoma 

44) Pained pilgrim: early gallbladder cancer may present with 
biliary colic (RUQ pain), nausea, and emesis 

45) Skinny pilgrim: gallbladder cancer may present with weight 
loss and fatigue later in the course 

46) Trading gull: Courvoisier’s sign = palpable, non-tender 
gallbladder in jaundiced patient = poor indicator of 
gallbladder cancer (but commonly mentioned) 

47) Trader with bullhorn + black cat: ultrasound and/or CT 
findings may suggest gallbladder cancer 

48) Milk bottles: imaging may detect calcifications in the 
gallbladder wall that suggest malignancy 

49) Cauliflower: imaging may detect an exophytic mass in the 
gallbladder wall that suggests malignancy 

50) Scalpel cutting OPEN papaya: surgery is the only cure for 
gallbladder cancer = OPEN cholecystectomy 
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2) pancrease 
2.1 Pancreatic Cancer - Painless Jaundice and Unintentional 
Weight Loss 


1) Pancrea-shaped sea sponge with crab: Pancreatic 
adenocarcinomas typically arise from the exocrine elements 
(pancreas ducts) thus are called ductal pancreatic 
adenocarcinomas 

2) Fish heads: Most pancreatic cancers (about 70%) develop in 
the pancreas head (instead of body or tail) which may lead to 
earlier diagnosis via pancreatic and bile duct obstruction 
symptoms 

3) Black male in 50-60s years of age: Pancreatic cancer is more 
prevalent in black men around 50 to 60 years old 

4) Cigarette: Smoking is a risk factor for pancreatic cancer 

5) Obese guy: Obesity is a risk factor for pancreatic cancer 

6) Shriveled pancreas-shaped sponge: Chronic pancreatitis is a 
risk factor for pancreatic cancer 

7) Dripping tree sap: Cystic fibrosis is a risk factor for pancreatic 
cancer 

8) Family portrait: Pancreatic cancer has a familial association 
(about 10%) 

9) Bucket of candy: Diabetes may be a risk factor for pancreatic 
cancer but not fully understood (may be the cause) 

10) Tired skinny guy: Pancreatic cancer symptoms are commonly 
fatigue and unintentional weight loss 

11) Cages of crab hitting front and back of guy: Pancreatic cancer 
presents with a “gnawing” epigastric pain that radiates to the 
back 

12) Person in yellow jacket stepping on green seaweed: 
Pancreatic cancer in the head > common bile duct 
obstruction (runs through head) > cholestasis/elevated 
conjugated bilirubin levels > jaundice (Sometimes painless is 
before epigastric pain symptoms) 


13) Yellow goat being scratched: Pancreatic cancer may present 
with pruritis (secondary to bile obstruction) 

14) Dark yellow fluid dripping from bucket: Pancreatic cancer may 
present with dark urine (secondary to bile obstruction) 

15) Bird poop: Pancreatic cancer may present with light stools 
(secondary to bile obstruction 

16) Floating pale goat poop: Pancreatic cancer may present with 
steatorrhea (Secondary to bile obstruction) 

17) Seagull being held at upper right abdominal quadrant: 
Courvoisier’s sign is a palpable, dilated, non-tender 
gallbladder that can be seen in pancreatic cancer (as well as 
anything that obstructs gallbladder) 

18) Knotted rope pulling crab trap/clumpy seaweed: Trousseau’s 
syndrome is a type of venous thromboembolism that migrates 
and is caused from a hypercoagulable state such as 
pancreatic cancer 

19) Grimacing: Trousseau’s syndrome presents with pain and 
erythema of the superficial veins that migrates (often 
extremities) 

20) Bulge in front pockets: Pancreatic cancer on physical exam 
may present with an abdominal mass 

21) Bird sticking out of hoodie: Pancreatic cancer on physical 
exam may present with a periumbilical mass (Sister Mary 
Joseph’s node) 

22) Bird on left shoulder: Pancreatic cancer on physical exam 
may present with left supraclavicular lymphadenopathy 
(Virchow’s node) 

23) Collar around goat: Pancreatic cancer may present with 
elevated conjugated hyperbilirubinemia (secondary to biliary 
obstruction) 
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24) ChALK board above chalk: Pancreatic cancer may present 


with elevated ALKaline phosphatase 

25) “CAII 19-9” bottle: Pancreatic cancer may present with 
elevated CA 19-9 (carcinoma antigen 19-9) but is not 
diagnostic (other tumors have elevated CA19-9 too) 

26) Sonar device/bullhorn: Abdominal ultrasound is initial workup 
for suspected pancreatic cancer to observe common bile 
duct dilation and/ or head mass (tumor is hypoechoic with 
irregular margins) 

27) Dilated seaweed x2: “Double duct sign” on US (also seen on 
CT) is created by the dilation of both the common bile and 
pancreatic ducts 

28) Cat with yin-yang collar: CT with contrast is initial test for 
suspected pancreatic cancer without jaundice (tumor is 
hypoattenuating) 

29) “ERCP” camera: Endoscopic retrograde 
cholangiopancreatography (ERCP) is performed if CT was 
negative but a high clinical suspicion for pancreatic cancer 
remains high 

30) Grabber tool: ERCP can also be used to collect biopsy 
samples for histology or cytology brushings 

31) Sonar device: Endoscopic ultrasound (EUS) is performed 
along ERCP for better visualization of pancreas and aid in 
biopsy 

32) Cat with yin-yang collar swimming on surface: Triple phase 
CT/ CT pancreas protocol is used to stage pancreatic cancer 
once diagnosis is made (takes imaging during arterial, 
parenchyma and venous phases of contrast injection) 

33) “No Swim/Scalpel Area” buoy: Surgical resection of 
pancreatic cancer (Whipple procedure) is not possible if tumor 
found in lymph nodes or mets to other organ 

34) Red rope dipping into water: Major vascular invasion (> 50%) 
makes a pancreatic cancer unresectable/ incurable 

35) Blue pipe next to border of no swim zone: Superior 
mesenteric vein and portal vein involvement with pancreatic 
cancer is “borderline” resectable with latest technology to 
reconstruct vessels 


36) Grabber tool in swim zone: EUS-guided biopsy is required for 
unresectable or borderline unresectable pancreatic cancer to 
confirm diagnosis and guide medical treatment 

37) Chemistry set-looking coral outside swim free border: 
Chemotherapy is the treatment for unresectable cancer 

38) Pool metals: Biliary stents are used during ERCP to relieve 
symptoms 

39) Chemistry set-looking coral on the swim zone border: 
“Borderline” resectable pancreatic cancer is first treated with 
neoadjuvant chemotherapy before excision 

40) Chopped up octopus and sponge: Whipple procedure 
(pancreaticoduodenectomy) is performed for resectable 
cancer of the pancreatic head 

41) Barfy-faced blowfish: Delayed gastric emptying causing 
nausea/vomiting is the most common complication of 
Whipple procedure 

42) Post-cut sea sponge leaking yellow fluid: Pancreatic fistulas 
(pancreatic fluid leaking from pancreatic anastomosis injuring 
surrounding tissues) is another complication of Whipple 


procedures 
43) Dead bleeding red fish: Pancreatic fistulas can lead to 
hemorrhage 


44) “Septic” pipe: Pancreatic fistulas can lead to sepsis 

45) Chopped sea sponge with jellyfish: A distal pancreatectomy/ 
splenectomy is performed for resectable cancer of the 
pancreatic body/tail 

46) Chemistry looking coral underwater: Adjuvant chemotherapy 
is given post-surgery to decrease risk of recurrence 
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LOWER GASTROINTESTINAL 
DISORDERS 


1) small bowel 
1.1 - Small Bowel Obstruction - Progressive Vomiting, Abdominal 
Distention and Obstipation 


11) 


“OBSTRUCTED”: small bowel obstruction may be due to either 
mechanical (external, internal or intramural) or functional (abnormal 
physiology) causes 

Latching on to shirt: adhesions are the most common cause of small 
bowel obstruction (> mechanical constriction of bowel) 

Scalpel graffiti next to adhesion: prior abdominal surgery is the most 
common cause of abdominal adhesions (and therefore the most 
common cause of SBO) 

Shirt flames + Crab board: inflammatory (malignancy, peritonitis, 
inflammatory bowel disease, endometriosis) or infectious processes 
(diverticulitis, appendicitis or abscess) > adhesions 
“INTERMITTENT PARKING”: adhesive disease is associated with 
intermittent recurrent obstructive symptoms, which may resolve 
spontaneously 

Crab board in rubble: tumors are the second most common cause of 
small bowel obstruction (predominantly metastatic disease) 

Kid caught in fence gap: abdominal wall hernias may be complicated 
by small bowel obstruction 

Intermittent parking: reducible hernias may present with intermittent 
obstructive symptoms 

Police officer: incarcerated hernias (non-reducible) may present with 
acute small bowel obstruction 

Cutting through tarp: internal hernias (acquired or congenital defects 
in mesentery) may result in small bowel obstruction 

Trauma cast + red backpack: traumatic intramural hematomas may 
also result in obstruction (both early and late presentation) 


12) 


13) 
14) 
15) 
16) 
17) 
18) 
19) 
20) 
21) 
22) 


23) 


— 


Stricture board: fibrosis of the small bowel wall may lead to a 
stricture (segment of chronically narrowed of the lumen) which can 
cause obstruction 

Radiation light: radiation > stricture; other causes = Crohn disease, 
certain medications, anastomoses, and ischemia 

Twisted rebar: volvulus (closed loop of bowel twisted around a fixed 
point) > acute closed loop small bowel obstruction 

Seagull + tumbling stone: gallstone ileus > intermittent small bowel 
obstruction, then > acute complete obstruction 

Nausea + poop emoji graffiti: nausea and emesis (feculent or bilious) 
= common symptom of small bowel obstruction 

Colicky collie: cramping/colicky abdominal pain = common symptom 
of small bowel obstruction 

Plunger: constipation = common symptom of small bowel 
obstruction 

Blocked wind: constipation > obstipation (inability to pass any flatus 
or stool) = common symptom of small bowel obstruction 

Distended belly: abdominal distention from air and fluid-filled loops 
of bowel is common in small bowel obstruction 

Tympanic bongos: abdominal distention from air-filled loops of bowel 
gas results in tympany to percussion 

Umbilical hernia + surgical scar: presence of surgical scars or 
hernias may give clues to the etiology of the obstruction 

“Tink”-ling stones: hyperactive, high-pitched “tinkling” bowel sounds 
with intermittent periods of silence may be heard on auscultation 
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25) 


26) 


27) 


28) 
29) 


30) 


31) 


32) 


33) 


34) 
35) 
36) 
37) 
38) 
39) 


40) 


41) 


Poking the pipe: digital rectal exam may identify fecal impaction or 
rectal mass 

Bloody pipe: blood per rectum may indicate an intestinal tumor, 
intestinal inflammation, bowel ischemia or intussusception 

No more water: dehydration develops from third-spacing of fluid 
from the intestinal lumen to the bowel wall 

BASIC soap bar board: metabolic alkalosis results from ongoing fluid 
losses from third-spacing (contraction alkalosis) as well as continual 
emesis 

Banana peel: metabolic alkalosis + T aldosterone > TK+ renal 
excretion 

Distal distended belly: mid or distal blockage small bowel (most 
common) = distention, obstipation, hyperactive bowel sounds 
Proximal nauseated face: proximal blockage (proximal jejunum or 
duodenum) = typically more severe nausea and emesis, \shorter time 
frame, and less distention 

Black clouds graffiti: multiple air-fluid levels + dilated, air-filled loops 
of small bowel on radiograph = classic upright x-ray findings 

Thin but still open half-pipe: partial obstructions cause mild 
symptoms (nausea but minimal emesis, constipation but not 
obstipation); may still have gas and stool throughout colon and 
rectum on imaging 

“COMPLETE CLOSURE”: complete obstructions cause more severe 
symptoms (aggressive emesis, true obstipation); bowel distal to the 
obstruction is decompressed, including colon and rectum 

String of rain-drops: “string of beads” sign on x-ray may indicate that 
the bowel is full of fluid rather than air 

Black Ca¥: in stable patients, CT scan assists in localizing the 
transition point and identifying associated etiologies (i.e. hernias and 
tumors) 

Target graffiti: target sign may indicate intussusception 

Whirl graffiti: whirl sign may indicate twisting of the mesentery, 
volvulus or internal hernia 

Bright white graffiti circle: intravenous contrast within blood vessels 
ENHANCES the appearance of healthy bowel wall on CT scan 

Dark grey graffiti circle: ischemic bowel wall will be NON- 
ENHANCING on CT scan when intravenous contrast is used 
lvy-covered fountain: intravenous (IV) fluid resuscitation and 
electrolyte repletion should be started immediately for rehydration 
and correction of metabolic derangements 

Non-POtable: patients with SBO should be placed on bowel rest 


42) 


43) 


44) 
45) 


46) 


47) 


48) 


49) 


50) 


51) 


52) 


53) 


54) 


55) 


Water stream from nose: nasogastric tube placement and suction > 
proximal decompression of the GI tract > improved patient comfort, 
decreased bowel distention, possible resolution of obstruction 
“SBO Skatepark Closed Mon-Fri”: observation is appropriate in 
stable uncomplicated patients for up to 3-5 days; requires serial 
exams 

Crossbones logo: small bowel follow through = serial x-rays with 
contrast are taken to observe progression of contrast to colon 

Grey energy drink: gastrografin contrast is hypertonic > decreases 
bowel wall edema > possible resolution of obstruction 

Kid in stinky mud pile: resolution of SBO > return of bowel function 
with flatus and/or stool, decreased NG output, and ability to tolerate 
PO intake 

Red flag: certain history, physical exam findings including vital signs, 
and changes in clinical status may necessitate urgent or emergent 
surgery 

Scalpel rail: exploratory laparotomy is indicated small bowel 
obstruction complicated by bowel ischemia, necrosis and 
perforation 

Skull: bowel ischemia, necrosis and perforation > clinical 
deterioration with severe and worsening pain (progressing to 
peritonitis if perforation), fever, tachycardia, leukocytosis and 
acidosis, hemodynamic instability despite adequate fluid 
resuscitation 

Black underwear under diaphragm: bowel perforation is suggested 
by air under the diaphragm on x-ray imaging 

“COMPLETE CLOSURE” sign next to scalpel rail: complete 
obstructions cause more severe symptoms (aggressive emesis, true 
obstipation); more likely to need urgent surgery 

Loop-de-loop on scalpel rail: closed-loop bowel obstruction = loop 
of bowel obstructed at 2 points — loss of perfusion > fast 
progression to ischemia, necrosis and perforation — indication for 
emergency surgery 

Fence-hernia: SBO due to incarcerated hernia is another indication 
for surgery 

Flame shirt: surgery is delayed until absolutely necessary in patients 
with SBO due to Crohn disease, after medical management has 
been attempted 

Crab board: malignancy is associated with SBOs may be primary or 
secondary in nature; treatment strategies may be similar to non- 
malignant SBOs, or maybe more palliative in nature 
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1.2 - Ileus - Postoperative Nausea, Emesis, Abdominal Distention 
and Obstipation 


Wheels falling off: ileus is a functional, rather than 
mechanical, cause of impairment of normal bowel function 
Barfy face + abdominal pain: signs + symptoms of ileus are 
similar to SBO (i.e. nausea, emesis, abdominal distention, 
diffuse abdominal pain, none or minimal flatus and stool, 
inability to tolerate po intake, tympany on percussion, and 
reduced bowel sounds) 
Shush graffiti: paralytic ileus > hypoactive bowel sounds on 
auscultation( vs. SBO > intermittent hyperactive bowel 
sounds) 

Ipel graffiti: postoperative ileus = most common cause of 
ileus 
Zombie playing with his guts: bowel manipulation during 
surgery directly causes postoperative paralytic ileus 
“Mu-topia”: opioids are common postoperative medications 
and cause decreased Gl motility 
“Pro-Longboarding! Mon-Fri”: prolonged ileus = more than 
3-5d in duration 
Backpack leash: epidurals may help prevent postoperative 
ileus 
“NSAIDs rule!”: using non-opioids (NSAIDs) for pain control 
may help prevent postoperative ileus 
Taking juice away from kid: limiting fluid administration may 
help prevent postoperative ileus 
Straw in drink: using minimally-invasive approaches or 
smaller incisions may help prevent postoperative ileus 
Zombie guts: minimal manipulation of the bowel during 
surgery may help prevent postoperative ileus 
Brain helmet: neurological conditions (i.e. stroke, spinal cord 
injury, Parkinson disease, epilepsy) can cause and contribute 
to ileus 
“Dia-Sweeties”: diabetes may cause ileus late in the disease 
course due to nerve dysfunction (similar to gastroparesis) 


15) 


“Acetyl-Cola”: certain medications, such as those with 
anticholinergic effects (i.e. antihistamines, TCAs, 
antipsychotics, antiemetic drugs), may also slow the bowel, 
causing ileus 

Blood from belly: hemoperitoneum (i.e. hemorrhage from 
trauma or postoperative) or retroperitoneal hemorrhage (i.e. 
from trauma) may also cause ileus 

Bacterium board: infectious processes (i.e. appendicitis, 
diverticulitis, abscess, gastroenteritis) may cause ileus 
Leaky pipe: anastomotic leaks in the postoperative period 
may cause ileus 

Flame on shirt: systemic inflammatory conditions like sepsis, 
pancreatitis or burns may cause ileus 

Black pipe: bowel ischemia will also cause ileus, and may be 
one of the first signs 

Another banana peel: hypokalemia and hypomagnesemia 
may cause ileus 

BUN bag: uremia may cause ileus 

Baggy distended pants + crossbones shirt: distended colon 
and rectum on imaging may suggest presence of ILEUS 
rather than SBO 

“SUPPORT”: ileus is treated with supportive measures = 
NPO, IVF, NGT decompression 

Fixing his board: treatment of the underlying cause of the 
ileus is required for resolution of the ileus 

“SBO Rules”: must rule out an SBO when evaluating a 
patient for suspected ileus 
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2) inflammatory 
2.1 - Inflammatory Bowel Disease: Crohn Disease - Abdominal 
Pain, Diarrhea and Joint Pain 


Burning guts: inflammatory bowel disease (Crohn’s disease 
and ulcerative colitis) should be suspected in young patients 
with history of intermittent crampy abdominal pain and 
diarrhea +/- perianal skin tags 

Full-thickness burning wall: Crohn disease causes 


TRANSMURAL (full-thickness) inflammation of the bowel (vs. 
UC = mucosal-only inflammation) 

MacroCAGES: Crohn disease results in the formation of non- 
caseating granulomas throughout the Gl tract 

Mouth + anus archways: Crohn disease can affect any 
portion of the Gl tract from “mouth to anus” (although rectum 
frequently spared) 

Mouth + anus archways: Crohn disease can affect any 
portion of the GI tract from “mouth to anus” (although rectum 
frequently spared) 

Terminal path: terminal ileum is involved in 80% of cases of 
Crohn disease 

Skipping stone lesions: non-continuous inflammation in 
Crohn disease = discrete areas of inflammation, aka “skip 
lesions” 

Cobblestone path: deep, non-linear ulcer formation in Crohn 
disease = distinct “cobblestone” appearance 

Young man’s war: patients with Crohn disease typically 
present between 15 and 40 years of age 

White Star of David: patients with Crohn disease are more 
commonly of Caucasian descent and/or Jewish descent 
Flame bandana: patients with Crohn disease flare-up often 
have low grade fever 

Small frame: patients with Crohn disease often have long- 
term unintentional weight loss 

Belly pain: patients with Crohn disease often have abdominal 
pain (may be severe, especially during flares) 


14) 
15) 
16) 
17) 
18) 


19) 


20) 


21) 


22) 


23) 


24) 


25) 


“RIGHT to Secede”: patients may complain of RIGHT lower 
quadrant pain specifically (~> terminal ileum involvement) 
Trail of diarrhea: patients with Crohn disease often have a 
history of chronic intermittent diarrhea and abdominal pain 
“Guy’s Lounge”: patients with Crohn disease often have 
occult blood in stool (vs. UC = frankly bloody stool) 
Flesh-colored flags: rectal exam may demonstrate skin tags 
and other perianal disease findings 

Cleaning the barrel from below: diagnosis of Crohn disease is 
made using colonoscopy with tissue biopsy 

Looking from above: upper GI endoscopy is indicated for 
patients with prominent upper GI symptoms (odynophagia, 
severe GERD) 

Antibody bindle :patients with Crohn disease may possess 
anti-Saccharomyces cerevisiae antibodies (vs. UC = p-ANCA 
antibodies) 

Moon-face medal: steroids (budesonide > prednisone) are 
FIRST-LINE in acute Crohn disease flares, and may be used 
as chronic therapy as well; patients may become dependant 
5-Pointed star: 5-ASA compounds (sulfasalazine, 
mesalamine) are useful for chronic medical treatment of 
Crohn disease; mid-level potency 

Antibody flagpole: biologics and immunomodulators 
(infliximab, azathioprine, thiopurine) are useful for severe 
cases of Crohn disease; often initial treatment in top-down 
approach 

Green vomit: flare-ups of Crohn disease may result in small 
bowel obstruction (present with severe nausea and emesis, 
abdominal distention, and obstipation) 

“PATH OBSTRUCTED”: upper GI with small bowel follow 
through may show signs of small bowel obstruction (multiple 


Page 80 


26) 


27) 


28) 


29) 


30) 


31) 


32) 
33) 
34) 
35) 


36) 


37) 


38) 


39) 


distended small bowel loops, prominent air fluid levels, and 
tapering of contrast at a transition point) 

“PATH OBSTRUCTED”: small bowel obstruction = most 
common surgical complication of Crohn disease 

Pirate flag: abdominal radiography with contrast in Crohn 
disease may show bowel wall edema, stricture formation, 
and lumen narrowing, in addition to other obstructive signs 
Narrowed terminal path: “string sign” = finding highly 
suggestive of Crohn disease 

Tightening strings: “string sign” = narrowing of the terminal 
ileum from chronic stricture formation, edema, and 
inflammation 

Cutting loops of rope: patients with Crohn disease often have 
multiple bowel resections to relieve obstruction due to 
strictures 

Stitched plasty hat: stricturoplasty is performed to widen the 
lumen of the bowel, opening the bottleneck caused by the 
stricture 

Nasty bladder bottle: colovesical fistula = abnormal 
connection between the colon and bladder 

Bubbly, brown water: colovesical fistulas present with 
pneumaturia, fecaluria, and recurrent urinary tract infections 
Flesh-colored flags: patients with Crohn disease often have 
perirectal skin tags 

Hard red cannonballs: patients with Crohn disease often 
have perirectal abscesses that require incision and drainage 
Scalpel-bayonet: incision and drainage + antibiotics is the 
first line treatment for all abscesses, including perirectal 
abscesses 

Muddy tunnel: fistula-in-ano = abnormal connection between 
an internal anal crypt and the external skin = common in 
Crohn disease 

Medic by trenches: perianal fistulas are typically treated 
medically in Crohn disease, with surgery reserved for 
refractory cases 

Cracked arch: anal fissures = deep ulcerations of the anal 
mucosa = in Crohn disease, more commonly located laterally 


Mouth opening ulcers: aphthous ulcers are common in Crohn 


disease 

Red goggles: many patients with Crohn disease develop 
uveitis 

Bandaged knees: arthritis is the most common extraintestinal 
manifestation of inflammatory bowel disease (HLA-B27+) 
Kidney shrapnel: renal calculi are common in Crohn disease 
Red tent spots: erythema nodosum = painful, erythematous 
nodular rash most commonly on the anterior legs = common 
in Crohn disease 

Patient spots: pyoderma gangrenosum = large, sterile ulcers 
that appear infected = common in Crohn disease 

Sclerosing snake: high association between inflammatory 
bowel disease and primary sclerosing cholangitis 

Chunky mud puddle: malabsorption syndromes and weight 
loss are common in Crohn disease 

Blasting red fireworks: many patients with Crohn disease 
have megaloblastic anemia from B12 malabsorption in the 
diseased ileum (though iron deficiency anemia is common as 
well) 
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2.2 - Inflammatory Bowel Disease: Ulcerative Colitis - Bloody 
Diarrhea, Fever and Abdominal Pain 


1) “Union lronClad”: ulcerative colitis = inflammatory 
bowel disease that affects the colon only 

2) Young soldier + Star of David: ulcerative colitis 
typically presents between age 15 and 40; more 
common in those of white and/or Jewish descent 

3) Bloody mud: patients present with bloody diarrhea 
(severity ranges) 

4) Trail of bloody mud: patients with ulcerative colitis 
often have a history of episodic diarrhea (both bloody 
and normal) with varying degrees of severity 

5) “Left Union”: patients with ulcerative colitis often 
present with abdominal pain, commonly worst in the 
left lower quadrant) 

6) Flame bandana: patients with ulcerative colitis often 
present with low grade fevers, due to systemic 
inflammation 

7) Bandaged knees: arthritis is the most common 
extraintestinal manifestation of inflammatory bowel 
disease (HLA-B27+) 

8) Red goggles: extraintestinal manifestations of 
ulcerative colitis include uveitis 

9) Red tent spots: erythema nodosum = painful, 

erythematous nodular rash most commonly on the 

anterior legs = common in ulcerative colitis 

Patient spots: pyoderma gangrenosum = large, sterile 

ulcers that appear infected = common in ulcerative 

colitis 

Sclerotic snake: ulcerative colitis is highly associated 

with primary sclerosing cholangitis (~> end stage liver 

failure if untreated) 


— 
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12) Bamboo: ankylosing spondylitis (“bamboo spine”) is 
common in both types of IBD 

13) Dropping iron tools: patients with ulcerative colitis 
often have iron deficiency anemia (anemia of chronic 
disease may also occur) 

14) Spewing mud: patients with profuse diarrhea should 
be checked for C. difficile infection if clinically 
warranted or if colitis is suspected 

15) Antibody shrapnel: patients with ulcerative colitis often 
posses p-ANCA (anti-myeloperoxidase) antibodies 

16) “Berry-Yum” in exhaust pipe: double contrast barium 
enema may show a “lead pipe” appearance of the 
colon in ulcerative colitis due to loss of haustra, 
edema, and colon wall thickening 

17) Flashlight and grabber: diagnosis of ulcerative colitis is 
made by colonoscopy with tissue biopsy (not during 
acute flares) 

18) Flashlight and grabber: diagnosis of ulcerative colitis is 
made by colonoscopy with tissue biopsy (not during 
acute flares) 

19) Hot red cannonball: crypt abscess are a common 
histological finding of ulcerative colitis 

20) Rusted cannon end: inflammation in ulcerative colitis 
always involves the rectum and spreads proximally 

21) Anus life preserver: inflammation in ulcerative colitis 
spares the anus (vs. Crohn disease = anus-involving) 
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22) Continuous rust: inflammation in ulcerative colitis 


spreads continuously (vs. Crohn disease = “skip 

lesions”) 

Repaired patches: mucosal regeneration in the setting 

of widespread inflammation leads to discrete areas of 

raised, normal appearing tissue referred to as 
pseudopolyps 

“Hoisting” 5-point star flag: patients with mild to 

moderate ulcerative colitis can be treated with 

suppository (or oral) 5-ASA compounds (sulfasalazine 
or mesalamine) 

25) Moon face: suppository steroids like budesonide may 
be added to 5-ASA compounds for treatment of mild 
to moderate ulcerative colitis 

26) Moon face: suppository steroids like budesonide may 
be added to 5-ASA compounds for treatment of mild 
to moderate ulcerative colitis 

27) Antibody gun fragment: severe ulcerative colitis often 
requires immunomodulating medications such as 
azathioprine or infliximab 

28) lvy-laced abx bottle: patients with severe ulcerative 
colitis flares commonly require intravenous steroids, 
antibiotics, and fluid and electrolyte replacement 

29) Locking hands near anus wagon: patients with 
ulcerative colitis may undergo proctocolectomy with 
ileal pouch anal anastomosis (IPAA) 

30) Jewel pouch handoff: ileal pouch anal anastomosis 
(IPAA) involves creation of a “J” shaped pouch (side- 
to-side anastomosis of the ileum) with anastomosis of 
the pouch to the anus 

31) Scalpel oars + bloody river: continued, uncontrollable 
hemorrhage is an indication for colectomy in ulcerative 
colitis 
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32) Toxic mega-cannon: ulcerative colitis may lead to toxic 
megacolon, in which dilation (typically >6cm) and 
ischemia of the colon can lead to perforation 

33) SEPTIC: toxic megacolon can lead to perforation, 
peritonitis, and sepsis 

34) Hartmann’s Hardware: emergent surgery = subtotal 

colectomy with end colostomy (Hartmann’s procedure) 

or total colectomy with end ileostomy 

Hard stump and intestinal rope: Hartmann’s procedure 

involves removal of the distal colon and proximal 

rectum, leaving a distal rectal “stump,” and creation of 
an end colostomy 

36) ELECT Lincoln: elective protocolectomy is offered to 
patients with long-standing ulcerative colitis to prevent 
the development of colorectal cancer 

37) Scoping into Union lIronClad: patients with ulcerative 
colitis should undergo screening colonoscopy every 
1-2 years 

38) Falling <8 glasses: screening colonoscopy every 1-2 
years should begin within 8 years of diagnosis of 
ulcerative colitis 
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3) benign colon disorders 
3.1 - Diverticulosis and Acute Lower GI Bleeding - Painless 
Hematochezia and Chronic Constipation 


zd 
NSE 


1) Cancer crab: colorectal cancer is a potential cause of 
lower GI bleeding 

2) inflamed intestines: inflammatory bowel disease (IBD) 
is a potential cause of lower GI bleeding 

3) Dusky colon wagon: ischemic colitis is a potential 
cause of lower GI bleeding 

4) Dilated purple sacs near anus: hemorrhoids (especially 
internal hemorrhoids) are a common cause of lower GI 
bleeding (typically mild) 

5) Happy old man on red stool: diverticulosis is the most 
common cause of painless hematochezia in adults 

6) Colon sacs: colonic diverticula are herniations of the 
mucosa through the outer muscularis, forming sac-like 
projections outside the colon wall 

7) False teeth: colonic diverticula are FALSE diverticula 
(only involving the mucosa and submucosa) 

8) Oregon BORDER: colonic diverticula are most 
common along the mesenteric border of the colon 
(where the vasa recta vessels penetrate the colon wall) 

9) Penetrating red vines: colonic diverticula form in the 
weak spots created as the vasa recta vessels 
penetrate the colon wall 

10) Sigmoid snake: colonic diverticula are most common 
in the sigmoid colon 

11) Seasoned wagoneer: there is a strong association 
between increased age and diverticulosis 

12) Prairie plunger: chronic constipation is highly 
associated with diverticulosis 


13) Dysfunctional wagon wheel: motility disorders 
(constipation, existing diverticulosis) increase the 
development of diverticula 

14) Comfy red stool: diverticulosis is the most common 
cause of painless hematochezia and lower 
gastrointestinal bleeding in adults 

15) Red spots near “Keep Right” sign: left colon diverticula 
are more common, but right colon diverticula are more 
likely to bleed 

16) Maroon mud by “Keep Right” sign: bleeding from right 
colon often presents with maroon-colored stool (as 
opposed to hematochezia in left-sided bleeding) 

17) “Caution: Stops spontaneously”: most diverticular 
bleeding stops spontaneously 

18) Lower GI flashlight by red river: colonoscopy can be 
used to identify and treat bleeding diverticula 

19) Can't locate path: angiography can be used to locate 
and treat bleeding diverticula if colonoscopy fails 

20) Coiling branches: during angiography, endovascular 
coiling or injection of vasopressin can be used to treat 
bleeding diverticular vessels 

21) Actively bleeding cuts: a drawback to angiography for 
diverticulosis is that it only identifies ACTIVE bleeding 

22) Cutting out colon: segmental colectomy can be 
performed to treat diverticular bleeding if other 
interventions fail or the patient becomes 
hemodynamically unstable 
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AfraTafreeh.com for more 


23) Unstable wagon: hemodynamically unstable patients 
with diverticular bleeding should be immediately 
resuscitated with blood products 

24) Fluid from nasal tube: nasogastric lavage should be 

performed to rule out brisk upper GI bleeding in 

patients with severe hematochezia 

Holding vessel map in pool of blood: hemodynamically 

unstable patients with severe diverticular bleeding may 

go straight to angiography for diagnosis and treatment 

(colonoscopy contraindicated with hemodynamic 

instability) 

Unused lower Gl flashlight: hemodynamic instability is 

a contraindication to colonoscopy, but patients with 

diverticular bleeding should undergo diagnostic 

colonoscopy after stabilization 

Red tumbleweed by smooth muscle grass: 

angiodysplasia involves thin, tortuous dilated 

submucosal veins or arteriovenous malformations 
composed of thin-walled capillaries with little or no 
smooth muscle 

28) Old man and the red tumbleweed: angiodysplasia is 
more common in older adults >60 

29) Right colon cane: angiodysplasia are most commonly 
located in the right colon (especially the cecum) 

30) Squeezing aortic stenosis hat: aortic stenosis may 
cause increased bleeding in angiodysplasia due to an 
acquired vWF deficiency (destroyed by shearing forces 
of aortic stenosis) 

31) Von Willie Brand: von Willebrand disease (inherited or 
acquired) may increase bleeding in angiodysplasia 

32) Cracked kidney pulleys: uremia-induced platelet 
dysfunction in chronic kidney disease may increase 
bleeding in angiodysplasia 

33) Trickling blue hose: angiodysplasia causes low-volume 
venous bleeding 
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34) Fallen iron tools: chronic bleeding with angiodysplasia 


can lead to iron-deficiency anemia 

35) Tumbleweed under lower Gl flashlight: angiodysplasia 
lesions appear flat with a central vessel and arborizing 
branches on colonoscopy 

36) Branching vessel map: bleeding angiodysplasia can be 
located and treated with angiography 

37) Ripped out colon by scalpel: segmental colectomy can 
be used to treat severe bleeding from angiodysplasia, 
though it is rarely required 
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3.2 - Acute Diverticulitis - LLQ Pain, Nausea and Low Grade 


Fever 


1) Colon-wagon sacs: colonic diverticula are herniations of the 
mucosa through the outer muscularis, forming sac-like 
projections outside the colon wall 

2) Red thorns at the border: colonic diverticula form along the 
mesenteric border at the weak spots created by the vasa recta 
vessels penetrating the layers of the colon wall 

3) False teeth: colonic diverticula are FALSE diverticula (only 
involving the mucosa and submucosa) 

4) Seasoned wagoneer: there is a strong association between 
increased age and diverticulosis 

5) Prairie plunger: chronic constipation is highly associated with 
diverticulosis 

6) Dysfunctional wagon wheel: motility disorders (e.g. 
constipation, existing diverticulosis) increase the development 
of diverticula 

7) Tub œ’ lard: a high fat diet is associated with increased risk of 
diverticulitis 

8) Falling fiber: a low fiber diet is associated with increased risk 
of diverticulitis 

9) Fat bandit: obesity = risk factor for complications of 
diverticulosis (i.e. diverticulitis) 

10)Lard+fiber: high fat/low fiber diet = risk factor for 
complications of diverticulosis (i.e. diverticulitis) 

11)Cigar: smoking = risk factor for complications of diverticulosis 
(i.e. diverticulitis) 

12)Sigmoid snake: colonic diverticula are most common in the 
sigmoid colon 

13)Small holes in colon sac: high intraluminal pressure and fecal 
material may break down the mucosa inside diverticula (> 
microperforation) 

14)Bacteria lanterns: diverticular mucosal breakdown allow stool 
and bacteria outside of the colon wall, triggering inflammation 
to develop along the wall 

15)Torn sac on fire: inflammation in diverticulitis > colonic 
perforation > either purulent or fecal peritonitis 


16)Holding back the fire: in many cases, diverticular inflammation 
can be contained by mesenteric and omental fat (“walling-off”) 

17)Clutching left lower abdomen: acute diverticulitis classically 
presents with left lower quadrant pain 

18)Green with nausea: acute diverticulitis often presents with 
nausea and vomiting 

19)Flame bandana: acute diverticulitis commonly presents with 
fever 

20)Dysfunctional back wheel: inflammation from acute 
diverticulitis can slow small bowel peristalsis > ileus 

21)Leaky bladder canteen: inflammation during acute diverticulitis 
may irritate the bladder > urinary urgency, frequency, or 
dysuria 

22)Plunger in the mud: patients with acute diverticulitis often 
experience several days of bowel changes (most commonly 
constipation, though diarrhea is possible) before presentation 

23)Grabbing lower left nt: LLQ tenderness to palpation is 
common; sometimes a palpable mass is present (inflamed 
colon and mesenteric/omental accumulation) 

24)Soaring white birds: patients with acute diverticulitis may have 
leukocytosis (although up to half may have a normal white 
count) 

25)CT cat jumping diverticular ditch: abdominal CT (with oral and 
IV contrast) in acute diverticulitis commonly shows bowel wall 
edema and thickening, inflamed diverticula, and fat stranding 

26)Tall wavy grass: mesenteric fat stranding = hyperdense area of 
fat due to inflammation and edema 

27) Thick water ditch: bowel wall edema = bowel wall in region of 
inflammation appears thicker than surrounding “normal” bowel 
wall 

28) Pouring antibiotic pills: uncomplicated diverticulitis can be 
treated on an outpatient basis with 7-10 days of PO antibiotics 
(commonly ciprofloxacin and metronidazole) 


Page 86 


29)lvy above Abx bottle: intravenous antibiotics are given in most 


cases of complicated diverticulitis (commonly ciprofloxacin 
and metronidazole) 

30)Round red belly bandit: abscess formation is a common 
complication of acute diverticulitis 

31)Stabbing round red bandit: CT-guided percutaneous drainage 
can be used to treat many intra-abdominal abscesses formed 
secondary to acute diverticulitis 

32)Secondary scalpel: surgery may be required for intra- 
abdominal abscess not amenable to percutaneous drainage 

33)Mud leaking into water: inflammation caused by acute 
diverticulitis can lead to fistula formation (most common = 
colovesical fistula) 

34) Painful leak: colovesical fistulas may cause dysuria (pain with 
urination) 

35)Bubbling water: colovesical fistulas may cause pneumaturia 
(air in urine) 

36)Mud in water: colovesical fistulas may cause fecaluria (feces in 
urine) 

37) Bacterial lantern on bladder canteen: patients with colovesical 
fistulas commonly have recurrent urinary tract infections 

38) Scalpel bayonet: fistulas are most commonly treated surgically 

39)PATH OBSTRUCTED: acute diverticulitis may present with 
large bowel obstruction (may require surgery to relieve 
obstruction) 

40)Torn open colon wagon: acute diverticulitis can lead to 
perforation of the colon wall 

41)Colon wagon cover on fire: bowel perforation in acute 
diverticulitis can lead to purulent or even feculent peritonitis 

42)Hinchey winch: the Hinchey classification system is used to 
describe complicated acute diverticulitis 

43)Hartmann’s Hardware: urgent or emergency surgery is required 
for cases of perforation with peritonitis, or severe episodes of 
diverticulitis not responding to medical management of IV 
antibiotics (typically Hartmann’s procedure) 

44)Removing colon: the sigmoid colon and proximal rectum 
(containing the affected colon) are excised during a 
Hartmann’s procedure 


45)Tree stump: the proximal rectum is closed during a Hartmann’s 
procedure, leaving behind a rectal stump or “Hartmann’s 
pouch” 

46)Colon adherent to abdomen: an end colostomy is created 
through the abdominal wall during a Hartmann’s procedure 

47)3-spoked wagon wheel: the “rule of thirds” in acute 
diverticulitis (⁄2 have total resolution, % have episodic pain, 
and ¥% have recurrence) 

48)“ELECT Van Buren”: elective sigmoidectomy or segmental 
colectomy may be performed after a single episode of 
complicated diverticulitis or after recurrence of uncomplicated 
diverticulitis 

49)Shaking hands: elective surgery allows for primary 
anastomosis without need for end colostomy 

50)Colon scoped rifle: colonoscopy should be performed after 
resolution of all cases of diverticulitis to confirm the presence 
of diverticula and rule out malignancy 
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3.5 - Volvulus and Ogilvie's Syndrome - Abdominal Pain, 
Obstruction and Chronic Constipation 


1) Twisted colon rope: colonic volvulus = twisting of colon around 


its mesentery > obstruction + | perfusion 

2) Sigmoid snake: in adults, volvulus occurs most commonly in 
the sigmoid colon 

3) Discarded plungers: chronic constipation is a risk factor for 
sigmoid volvulus in adults 

4) Elderly climber: increased age is a risk factor for sigmoid 
volvulus 

5) Question cap: institutionalized patients with psychiatric 
disease (such as Parkinson’s and dementia) have a higher risk 
of sigmoid volvulus 

6) “LARGE Path Obstructed”: sigmoid volvulus may lead to large 
bowel obstruction 

7) Colicky left collie: sigmoid volvulus typically presents with 
intermittent, colicky pain as the bowel contracts against the 
obstruction 

8) Constant clutching abdomen: sigmoid volvulus may progress 
to constant, severe abdominal pain due to intestinal ischemia 

9) Distended drum: sigmoid volvulus typically presents with 
abdominal distention due to obstruction 

10)Tympanic percussion tones: obstruction due to sigmoid 
volvulus may cause tympany to percussion on abdominal 
exam 

11)Plunger in belt: patients with partial obstruction due to sigmoid 
volvulus may present with worsening constipation 

12)Trapped flatus wind: patients with complete obstruction due to 
sigmoid volvulus may be unable to pass stool or flatus 
(obstipation) 

13) Brown mud in mouth: sigmoid volvulus commonly presents 
with nausea, and feculent emesis presenting late in the course 

14)Pirate flag + coffee bean: with sigmoid volvulus, the large 
bowel may have an “inverted U” appearance on abdominal x- 
ray 


15)Berri-Yum tree enema: barium contrast enema may show a 
pinching or narrowing of the distal colon lumen = “birds-beak 
sign” 

16)Black CaT: CT is diagnostic test of choice for sigmoid volvulus 

17)Whirling bath: sigmoid volvulus may show the classic 
“whirlpool sign” on contrast CT due to twisting of the 
mesenteric vessels 

18)Pumping colon tire: uncomplicated sigmoid volvulus may be 
“de-torsed” endoscopically with gentle insufflation of air 

19)Removing S-shaped colon: partial sigmoid colectomy should 
be performed after sigmoid volvulus to prevent recurrence 

20)Popped bowel tire: sigmoid volvulus may cause perforation > 
peritonitis > necessitating emergent laparotomy 

21)lschemic skull decal: sigmoid volvulus may cause intestinal 
ischemia and necrosis > perforation > peritonitis > 
necessitating emergent laparotomy 

22) Twisted cecum sac: the cecum also has increased mobility 
compared to the colon with retroperitoneal attachements 

23)Young tourist: cecal volvulus is more common in children and 
young adults 

24)Mobile backpack straps: cecal volvulus may occur due to a 
congenitally mobile cecum, which is present in up to 10% of 
the population 

25)Baby on board: pregnancy is a risk factor for cecal volvulus 

26)Lower GI flashlight: manipulation of the bowel (as with 
endoscopic procedures) may increase the risk of cecal 
volvulus 

27)Adherent scalpel: adhesions from previous abdominal surgery 
may increased the risk of cecal volvulus 

28)Colicky cecal collie: cecal volvulus typically presents with 
intermittent, colicky pain as the bowel contracts against the 
obstruction 
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29)Strap around belly: cecal volvulus may progress to constant, 
severe abdominal pain due to intestinal ischemia 

30)Nauseated girl: patients with cecal volvulus typically present 
with nausea and vomiting (non-feculent) 

31)Trapped wind and plunger: patients with cecal volvulus are 
commonly unable to pass stool or flatus (obstipation) 

32)Distended drum: patients with cecal volvulus typically present 
with abdominal distention due to obstruction 

33) Tympanic percussion tones: obstruction due to cecal volvulus 
may cause tympany to percussion on abdominal exam 

34) Coffee bean + pirate flag: in cecal volvulus, the cecum may 
have a “coffee bean” appearance on abdominal x-ray 

35)Whirling bath: cecal volvulus may show the classic “whirlpool 
sign” on contrast CT due to twisting of the mesenteric vessels 

36)Torn out cecum: if the excessive mobility of the colon is limited 
to the cecum, treatment is ileocecectomy 

37)Removed right colon: if the excessive mobility of the right 
colon is extensive, right hemicolectomy may be required to 
treat cecal volvulus 

38)“Ogle these Views”: colonic pseudo-obstruction (Ogilvie’s 
syndrome) is a rare cause of colonic dilation WITHOUT 
mechanical obstruction 

39)Trauma cast: Ogilvie’s syndrome may be seen in patients 
hospitalized for severe trauma 

40)“SEPTIC”: Ogilvie’s syndrome may be seen in patients with 
sepsis 

41)Big scalpel: Ogilvie’s syndrome may be seen after major 
surgery (especially cardiac surgery) 

42) Big right canyon: the cecum and ascending colon are most 
commonly dilated with Ogilvie’s syndrome (though the entire 
colon may be affected) 

43) Massive colon tire: patients with Ogilvie’s syndrome often 
develop abdominal distention secondary to colon distention 

44) Upset tummy: patients with Ogilvie’s syndrome may complain 
of abdominal pain due to colonic distention 

45)Nauseatingly green: patients with Ogilvie’s syndrome may 
present with nausea and vomiting due to colonic dysmotility 


fy 


i) WY? 
cá 


46)“Trail OPEN”: key for diagnosis of Ogilvie’s syndrome is the 
LACK of anatomic obstruction or treatment may result in 
perforation 

47)CT cat on Ogilvie’s truck: diagnosis of acute colonic pseudo- 
obstruction (Ogilvie’s syndrome) is made with CT showing 
colonic distention WITHOUT mechanical obstruction 

48)Series of x-ray flags: patients with acute colonic pseudo- 
obstruction are monitored closely with serial abdominal x-rays 

49)Non-POtable: patients should be made nil per os (NPO) 

50)Lower GI flashlight by distended tire: decompressive 
colonoscopy can be used as a second-line intervention to 
decrease colonic distention in acute colonic pseudo- 
obstruction (Ogilvie’s syndrome) 
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4) Colon cancer 


4.1 - Colon Polyps and Colorectal Cancer Screening - Colorectal 


Cancer Screening 


1) “50” tires: screening colonoscopy every 10 years should begin at age 
50 for ALL patients without a family history of colon cancer 

2) “-10” beetle: screening colonoscopy in patients with a family history of 
colon cancer should begin 10 years before the age of cancer 
development in relative 

3) “X” butterfly wings: screening colonoscopy should be repeated at 
least every 10 years after age fifty 

4) Sharp turn: most colon polyps are located in the sigmoid colon; 
sigmoidoscopy can identify these without taking the difficult turn past 
the splenic flexure 

5) “V”-ibrant butterfly: flexible sigmoidoscopy performed every 5 years 
starting at age 50 in combination with fecal blood testing = alternative 
to colonoscopy 

6) Little fri3nds: screening sigmoidoscopy should be combined with 
either FOBT or FIT every 3 years 

7) Birthday for “X” butterfly: if ANNUAL FIT testing is performed, flexible 
sigmoidoscopy may performed every TEN years after age 50 

8) Happy CT kitty: CT colonography performed every 5 years starting at 
age 50 is a LESS SENSITIVE alternative to screening colonoscopy 

9) Peri-annual matches: ANNUAL triplicate fecal occult blood testing 
(FOBT) or ANNUAL single-sample fecal immunochemical testing (FIT) 
starting at age 50 are LESS SENSITIVE alternatives to screening 
colonoscopy 

10) Window “+”: most colon polyps are adenomatous 

11) Happy polypette: the majority of colon polyps are completely 
asymptomatic 

12) Dumping black tar: most colon polyps are completely asymptomatic, 
though they may cause melena 

13) Brown variably-sized stones: large asymptomatic polyps may cause 
changes in stool caliber 

14) “X” butterfly wings: transformation from adenoma to carcinoma takes 
approximately 10 years; most colorectal cancers arise from polyps 

15) Tall mushroom stalk: most colon polyps are pedunculated (protruding 
from a stalk) and are highly amenable to endoscopic resection 


16) Short + squat mushroom: sessile (flat + wide) polyps are usually 
amenable to endoscopic resection 

17) Tubular chimney: tubular adenomas are the most common type, and 
least likely to transform into carcinoma 

18) Villainous polypette: villous adenomas are associated with the highest 
rate of malignant transformation 

19) Harvesting mushroom: most colon polyps (especially pedunculated 
polyps) can be removed during colonoscopy using snare excision 

20) Normal-looking mushroom: polyps with low-grade dysplasia are 
treated sufficiently by polypectomy 

21) Highly-suspicious mushroom: polyps with high-grade dysplasia, or 
carcinoma in situ, are sufficiently treated if MARGINS are NEGATIVE 

22) “2mm” fork lift: treatment with polypectomy alone is sufficient for 
invasive carcinoma if: margins >2mm, well-differentiated, + NO 
lymphovascular invasion 

23) Scalpel vs. spiky, mean beetle: cancers with poor differentiation, 
margins <2mm, or presence of lymphovascular invasion > surgery 

24) Incompletely harvested mushrooms: polyps with incomplete resection 
will require surgical resection 

25) 3 mushrooms: 3 or more benign polyps on a single colonoscopy = 
indication for follow-up colonoscopy in 3 years 

26) Large mushroom: a single polyp >1cm in size = indication for follow- 
up colonoscopy in 3 years 

27) Highly-suspicious mushroom: any polyp with high-grade dysplasia, 
carcinoma, or villous morphology = indication for follow-up 
colonoscopy in 3 years 

28) “V” +”X” butterflies: if a patient has less than 3 polyps seen and 
removed on screening colonoscopy, all <1cm, and none with high- 
grade dysplasia, carcinoma or villous morphology = follow up 
colonoscopy in 5-10 years 
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4.2 - Colon Cancer: Carcinogenesis - Multiple Family Members 


with Colorectal Cancer 


1) Beetle in nasty bubbles: the vast majority of colorectal cancers 
are adenocarcinomas 

2) Eamily photo: family history is a risk factor for colorectal 
cancer (even in the absence of a known familial syndrome) 

3) Cigarette butts: smoking is a risk factor for colorectal cancer 

4) Spilled bottle: excessive alcohol use is a risk factor for 
colorectal cancer 

5) Eat villain: obesity is a risk factor for colorectal cancer 

6) Beetle chasing candy: type 2 diabetes mellitus is a risk factor 
for colorectal cancer 

7) Guts on fire: inflammatory bowel disease (ulcerative colitis > 
Crohn disease) is a risk factor for colorectal cancer 

8) Broken X barrier: colorectal cancers develop from 
precancerous adenomatous polyps via the adenoma to 
carcinoma sequence (typically takes 10 years) 

9) A Pulled Carrot: mutations in the APC tumor suppressor gene 
lead to the development of small adenomatous polyps 
(adenomas) 

10)K-RAS rat: mutations in the K-RAS proto-oncogene lead to 
dysregulated cell division 

11)Growing mushroom polyps: dysregulated cell division due to 
K-RAS proto-oncogene mutation leads to increased polyp 
growth and size (which is directly correlated to cancer risk) 

12)Broken de-fence: basement membrane invasion marks 
malignant transformation of an adenomatous polyp into an 
invasive adenocarcinoma 

13)Broken checkpoint: mutation of the p53 tumor suppressor 
gene (which normally controls G1 to S phase transition) 
contributes to malignant transformation of colon polyps 

14)Don’t CCross: mutation of the Deleted in Colon Cancer (DCC) 
gene (which normally controls induced apoptosis) contributes 
to malignant transformation of colon polyps 


15)Young polypette: young patients with symptoms concerning 
for cancer should undergo screening colonoscopy 

16)Family history: patients with strong family history of colorectal 
cancer at young ages should undergo genetic screening for 
familial syndromes 

17)Female polypette: patients with siblings with different types of 


cancers at yound ages should undergo genetic screening for 
familial syndromes 

18)Cancer beetle: young patients with invasive adenocarcinoma 
on screening colonoscopy should undergo genetic screening 
for familial syndromes 

19)Lynchworm + mismatched shoes: hereditary nonpolyposis 
colorectal cancer (HNPCC or Lynch syndrome) is caused by 
an autosomal DOMINANT mutation in DNA mismatch repair 
genes 

20)Domino bridge: HNPCC is autosomal DOMINANT 

21)Lynchworm lap beetle: patients with HNPCC (or Lynch 
syndrome) mutations are also at increased risk for ovarian, 
endometrial, bladder, and gastric cancers 

22)“3, 2, 1...Go to Amsterdam!”: HNPCC (Lynch syndrome) 
should be suspected if a patient has THREE first-degree 
relatives with HNPCC-associated cancers spread over TWO 
generations, with at least ONE occurring before age 50 
(Amsterdam criteria) 

23)Sequential mismatch: genetic testing for germline mutation in 
DNA mismatch repair genes provides definitive diagnosis of 
Lynch syndrome (should be offered to first-degree relatives of 
affected patients) 

24)Proboscis, birthday candle, and 20-shaped laces: patients 
with Lynch syndrome should undergo screening colonoscopy 
every 1-2 years starting at age 20-25 (or 5 years younger than 
the youngest cases of colorectal cancer in a relative) 
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25)XXX laced Lynch shoes: patients with Lynch syndrome should 


undergo screening EGD with biopsy for H. pylori at age 30 due 


to their increased risk of gastric cancer (should be repeated 
every 2-3 years if worrisome findings [atrophic gastritis, 
polyps] are present on screening) 

26)Grabber and bullhorn in endometrial garden: due to their 
increased risk of endometrial and ovarian cancer, women with 
Lynch syndrome should undergo annual endometrial biopsy 
and transvaginal ultrasound starting at age 30-35 

27)Scalpel in endometrial garden: in order to decrease the risk of 
endometrial and ovarian cancer, women with Lynch syndrome 
may undergo prophylactic hysterectomy and salpingo- 
oophorectomy around age 40 or when fertility is no longer 
needed 

28)“Polypette Family Farms”: familial adenomatous polyposis 
(FAP) causes the development of thousands of colorectal 
polyps at a young age 

29)A Pulled Carrot prize ribbon: familial adenomatous polyposis 
(FAP) is caused by mutation of the APC tumor suppressor 
gene on chromosome 5 

30)Domino bridge: familial adenomatous polyposis is inherited in 
an autosomal dominant fashion 

31)“100% Guarantee”: familial adenomatous polyposis (FAP) has 
a 100% rate of malignant transformation of polyps to invasive 
colorectal cancer 

32) Eating the colon-worm: in familial adenomatous polyposis 
(FAP), total colectomy is recommended by age 20 to prevent 
development of invasive adenocarcinoma 

33)Familial brain turban: familial adenomatous polyposis 
associated with brain tumors (especially medulloblastoma) is 
known as Turcot syndrome 

34) Gardner's bony cactus garden: familial adenomatous 
polyposis associated with osteomas and soft tissue tumors 
(especially abdominal desmoid tumors) is known as Gardner 
syndrome 

35) Birthday candle by “DOZEN” polyp planters: patients with 
familial adenomatous polyposis (FAP) should undergo yearly 
screening colonoscopy starting at age 12 


36)Mouthy flower in mushrooms: patients with familial 
adenomatous polyposis (FAP) should undergo screening EGD 
every 1-2 years when colon polyps develop or by age 25-30 

37)Baby polypette on hammer swing: juvenile polyposis 
syndrome leads to the development of hundreds of 
hamartomatous (benign) colorectal polyps in EARLY childhood 

38)Domino bridge to hammer: juvenile polyposis syndrome is 
inherited in an autosomal DOMINANT fashion 

39)Rhino bug shadow: although hamartomatous polyps are 
generally benign, juvenile polyposis syndrome is STILL an 
independent risk factor for colorectal cancer 

40)Probing proboscis, birthday candle, dozen polyp planters: 
patients with juvenile polyposis syndrome should undergo 
yearly screening colonoscopy starting at age 12 (or sooner if 
symptomatic) 

41)Mouthy flower probe in dozen planter: patients with juvenile 
polyposis syndrome should undergo screening EGD at age 12 
(continued annually if duodenal polyps are present) 
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4.3 - Colon Cancer: Presentation and Management - Painless 
Hematochezia, Weight Loss and Anemia 


1) “L”: left-sided colorectal carcinomas frequently cause changes in bowel habits 

2) Apple core: barium contrast enema may demonstrate an “apple core” lesion 

(narrowing of the bowel lumen by tumor) 

Thin apple stem: left-sided colorectal tumors may cause changes in stool caliber 

Obstructed line of ants: colorectal tumors may result in large bowel obstructions 

Spilled red drink: hematochezia is more commonly seen with left-sided 

colorectal tumors due to proximity with the anal verge 

6) Dropped iron tools: chronic slow hematochezia may result in iron-deficiency 
anemia 

7) “R”: right-sided colorectal carcinoma may present with occult bleeding, iron- 
deficiency anemia, and/or melena 

8) Hiding polypette: bleeding from right-sided colon cancers are more associated 
with occult bleeding than hematochezia 

9) Dropped iron tools: occult bleeding from a right-sided tumor may result in iron- 
deficiency anemia 

10) Hiding polypette: unexplained iron-deficiency anemia in elderly patients must be 
assumed to be COLORECTAL CANCER until proven otherwise by colonoscopy 

11) Black tarry spill: melena is more common from right-sided tumors 

12) Cancer-ant belly bite: abdominal pain is a common though very vague symptom 
of colorectal cancer 

13) Dropping grape: weight loss may be seen with colon cancer in any location 

14) Bili-goat cleaner and “chALK”: elevations of alkaline phosphatase and bilirubin, 
or even jaundice, may indicate biliary obstruction by the tumor 

15) Probing colon flower: colonoscopy should be performed for symptoms of 
colorectal cancer; may identify, biopsy and localize the tumor, and rule out other 
sources of bleeding 

16) Black Caf; after tissue diagnosis of colorectal adenocarcinoma, CT C/A/P 
should be performed to evaluate the local disease, and identify any metastatic 
disease 

17) “CerEAl” box: baseline CEA levels are taken for surveillance of cancer during 
and after treatment, including postoperatively 

18) “iTaliaN Meals”: colorectal cancer is staged using the TNM system 

19) “eaT local!”: ‘T’ or ‘tumor’ = extent of local invasion by primary tumor (tumor size 
is not a factor for T staging) 

20) “is” ant: Tis does NOT invade through the muscularis mucosae 

21) “1” ant: T1 invades submucosa, but does NOT reach the muscularis propria 

22) “2” ant: T2 invades THROUGH muscularis propria, but NOT to the edge of the 
bowel wall 

23) “3” ant: T3 invades all the way TO but not all the way THROUGH the serosa/ 
visceral peritoneum 

24) “4” ant: T4 tumors invade through the serosa, into the peritoneal cavity or 
directly into adjacent organs 

25) “Ill” sandwich: ‘N’ or ‘nodes’ = if any lymph nodes have been infiltrated, N = 1 or 
2, and therefore, patient is at least STAGE Ill 


SUPER 
INCREDIBLE 


26) “IV” pipes: ‘M’ or ‘metastasis’ = any distant organ involvement = M1 = patient is 
STAGE IV 

27) Drainage of “RIGHT” colon-sink: SMV > portal vein 

28) Drainage of “LEFT” colon-sink: IMV > portal vein 

29) Drainage of “Upper Rectum” colon-sink: upper rectum > superior rectal vein > 
IMV > portal vein 

30) Liver-shaped sink basin: because most of the large bowel venous drainage is 
through the portal system, liver is the most common location for colon cancer 
metastasis 

31) Lung-shaped disposal: lung is the second most common location for colon 
cancer metastasis 

32) “Disposal” scalpel: surgical resection of liver or lung metastatic disease may be 
appropriate for palliative treatment of stage 4 colorectal cancer and dramatically 
increases cure and 5 year survival rates 

33) Wires: ablation may also assist in treatment of metastatic disease if not 
amenable to surgical resection (e.g. cryoablation, ethanol, radiofrequency, TACE) 

34) Cutting the colon-cake: the only curative treatment for localized CRC is 
prea 

35) 5-finger hand print: 5-cm margins are required for appropriate curative resection 

36) “Dozen” eggs: at least 12 lymph nodes should be removed for accurate 
postoperative staging 

37) Arterial supply to colon: main arterial supply to the affected colon should also be 
removed with the specimen - this will also include lymph nodes 

38) Right-side arrow: right hemicolectomy = tumors in ascending/proximal 
transverse colon = ligation of ileocolic artery, right colic artery and right sided 
branches of middle colic artery 

39) EXTra special: extended right hemicolectomy = tumors in hepatic flexure or 
proximal transverse colon = ligation of right and entire middle colic arteries 

40) Left side of cake: left hemicolectomy = tumors in distal transverse, descending, 
or sigmoid colon = ligation of inferior mesenteric artery and left side branches of 
middle colic artery 

41) Lower left side of cake: sigmoidectomy = tumors in sigmoid colon = ligation of 
inferior mesenteric artery only 

42) Laparoscopic cake dissection: there is no different in terms of cure rates or 
mortality in laparoscopic vs open techniques 

43) Noodle plate of complications: the most common complications specific to 
these surgeries are ureter injury, obstruction from anastomotic stricture, 
anastomotic leak, and intraabdominal abscess 

44) Chemo test tubes: adjuvant chemotherapy is typically given for Stage III colon 
cancer after lymph node disease presence has been confirmed by pathology; 
neoadjuvant is not a typical part of colon cancer treatment 

45) Spilled “CEreAL”: monitoring for recurrence post-op generally includes serial 
CEA levels every 3 months 

46) Colon flower on box: follow up colonoscopy should be performed at both 6 
months and 1 year post-op, then repeated every 3-5 years for surveillance 
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5) anorectal 


5.1 - Anorectal Cancer - Anorectal Mass on Colonoscopy 


1) Bubbly ant pincers: most rectal carcinomas are 
adenocarcinomas 

2) Red drainage: anorectal cancers may cause bleeding 
(especially hematochezia) 

3) Pinched belly: anorectal cancers may cause abdominal pain 

4) Flat rope: anorectal cancers may cause a mass effect > 
changes in stool caliber (flattened or rope-like stools) 

5) Red water under proboscis: older patients with unexplained 
iron-deficiency anemia should undergo screening colonoscopy 
to rule out colorectal cancer 

6) X-winged butterfly with proboscis: screening for rectal cancer 
should be performed with colonoscopy at least every 10 years 
beginning at age 50 for average risk patients 

7) Chest, abdomen, pelvis spots on black Cat: patients 
diagnosed with anorectal cancers should undergo CT of the 
chest, abdomen, and pelvis for evaluation of metastatic 
disease 

8) Magnetic rope span: pelvic MRI is useful for local staging of 
anorectal cancers 

9) Bullhorn: endoscopic ultrasound may provide detailed images 
of the tumor and surrounding structures with anorectal 
cancers 

10)CEreAl: carcinoembryonic antigen (CEA) levels are determined 
preoperatively to use in surveillance following treatment of 
rectal cancers (NOT diagnosis of rectal cancer) 

11)iTaliaN Meals: rectal cancers are staged using the Tumor, 
Node, Metastasis (TNM) system 

12)Superior drainage service: venous drainage of the upper % of 
the rectum is via the superior rectal veins — inferior 
mesenteric vein > portal vein 


| “ee 
vu 


13)Liver-shaped meter: due to venous drainage of the upper % of 
the rectum via the portal system, liver is most likely site of 
metastasis 

14)Middle and inferior streams: venous drainage of the lower ¥ of 
the rectum is via the middle and inferior rectal veins, which 
lead to the internal iliac veins and inferior vena cava (lung 
metastasis likely) 

15)Lung drain: venous drainage of the lower ¥2 of the rectum 
leads to the inferior vena cava, making lung metastasis likely 

16)Chemistry set: neoadjuvant chemoradiation may provide 
marked benefit for patients with certain cancer characteristics 

17)Hoisting a dozen eggs: during surgery for colon cancer, a 
minimum of 12 lymph nodes should be removed to accurately 
determine N status 

18)Straightforward LAR worm removal: upper rectal cancers can 
be removed using a low anterior resection, which involves 
transabdominal removal of the affected rectum followed by 
colorectal or coloanal anastomosis 

19)5 finger signal: a resection margin of 5 cm is typically used for 
most colon and upper rectal cancers 

20)2 finger signal: rectal cancers may be resected with a low 
anterior resection if the cancer free margins obtained will be at 
least 2 cm from the levator ani 

21)APR apple core removal: an abdominoperineal resection (APR) 
is performed for rectal cancers within 2 cm of the levator ani 

22) Pulling half from above: abdominoperineal resection (APR) 
involves transabdominal removal of the rectum to the level of 
the levator ani and creation of an end colostomy 

23)Coring out from below: abdominoperineal resection (APR) 
involves removal of the distal rectum and anal canal including 
the anal sphincter complex via a perineal incision 
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24) CEreAl behind birds: following surgical resection of colorectal 
carcinomas, carcinoembryonic antigen (CEA) levels are 
checked every 3 to 6 months to monitor for recurrence 

25)Proboscis cereal with 6 and 12 grams: colonoscopy should be 
performed at 6 and 12 month intervals following surgery for 
colorectal cancer 

26)Squamous sprinkle donut: most anal cancers are squamous 
cell carcinomas 

27)Pill bug and lumpy rocks: human papillomavirus (HPV) 
infection, especially in the setting of genital or anal warts, is a 
risk factor for anal cancer 

28)Female necklace: the incidence of rectal cancer is higher in 
females 

29) Two male wands: the incidence of rectal cancer is higher in 
men who have sex with men (MSM) 

30)White wizard hat: HIV infection is a risk factor for rectal cancer 

31)Smoking pipe: smoking is a risk factor for anal cancer 

32)Ant above wavy line: anal cancers arising above the dentate 
line are non-keratinizing squamous cell carcinomas 

33)Carrot-carrying ant: anal cancers arising below the dentate line 
are keratinizing squamous cell carcinomas 

34) Bubbling anus: adenocarcinomas may arise from the glandular 
elements of the anal canal 

35)Bleeding into canal: mild rectal bleeding is the most common 
symptom of anal cancer 

36)Pain in the butt: patients with anal cancer may complain of 
pain or a sensation of “fullness” in the anus 

37)Running to bathroom: patients with anal cancer may complain 
of tenesmus, or the recurrent sensation to evacuate the 
bowels 

38)Shallow proboscis: anal cancers can often be visualized and 
biopsied using anoscopy 

39)Bullhorn: endoscopic ultrasound is useful for evaluating anal 
cancer size, lymph node involvement, and local invasion 

40)Chest spot on CT cat: staging of anal cancer involves CT 
chest to look for metastasis 

41)Magnetic rope span: abdominopelvic MRI is an important tool 
used in the evaluation and staging of anal cancers 


42)“Beware PET Cal”: PET/CT is an important tool used in the 


staging of anal cancers 

43)Drainage above dentate line: venous drainage of the anal canal 
above the dentate line = superior rectal vein > inferior 
mesenteric vein > portal vein (therefore may metastasize to 
liver) 

44) Drainage below dentate line: venous drainage of the anal canal 
below the dentate line = middle and inferior rectal veins > 
internal iliac veins veins > inferior vena cava (therefore may 
metastasize to lungs) 

45) Radioactive toxic flowers: anal cancer can be definitively 
treated with a combination of chemotherapy and radiation ( = 
Nigro protocol) 

46)APR apple: abdominoperineal resection (APR) may be required 
for recurrent or treatment-resistant anal cancer 
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VASCULAR DISORDERS 


1) Aorta 
1.1 - Abdominal Aortic Aneurysm Clinical Case - Pulsatile 
Abdominal Mass 


1) M1.5sleX + "3"-shaped crane: abdominal aortic aneurysms = 14) Men + Women sign: screening should be CONSIDERED in nonsmoker 
irreversible dilation of the aorta to at least 1.5x the normal diameter men age 65-75 based on risk factors and in women age 65-75 with 
(23cm for the infrarenal aorta) smoking hx 

2) Cracked round helmet: saccular (eccentric) aneurysm = involves 15) Vibrating walkie talkie: AAA may be found on physical exam as a 
partial circumference of aorta > higher risk of rupture due to palpable, pulsatile abdominal mass 
asymmetry (berry aneurysms in cranial vasculature) 16) Ultrasound-horn: pulsatile mass in the abdomen > abdominal 

3) Fusiform shape: fusiform aneurysm = involves entire circumference of ultrasound exam 
aorta (also common in iliac aneurysms) 17) "Incident Report”: AAA are often incidental findings on imaging 

4) 3-layer diagram: AAAs are most commonly TRUE aortic aneurysms 18) "No Smoking”: smoking cessation is the MOST important medical 
involving ALL layers of the vessel wall (intima, media, adventitia); therapy for preventing AAA expansion and rupture 
trauma/infection can cause FALSE aortic aneurysms (only involve the 19) "Medical" + jogging: physical exercise, ASA and statins should be 
adventitia) initiated in patients with AAA 

5) Kidney-shaped pulleys: most (85-90%) AAA form BELOW the renal 20) Birthday candle + ultrasound-horn: men with AAA <5.5 cm (women 
arteries (involvement of the renal arteries = renal injury and even <5cm) should receive annual serial abdominal ultrasound monitoring 
failure) 21) "Rupture risk”: diameter is the most predictive risk factor for rupture 

6) Distal pipe bulges: 40% of patients with AAA will also have an iliac 22) Male officer with scalpel: men = elective surgical repair >5.5cm 
artery aneurysm 23) Female officer with scalpel: women = elective surgical repair >5cm 

7) Cigar: smoking is the MOST important nonsurgical modifiable risk 24) "Mach 1”: Growth rate >0.5cm per 6m or 1cm per 1y is considered 
factor for development and expansion of AAA rapidly expanding and places the AAA at higher risk for rupture 

8) Elderly caucasian male: AAA is also associated with male gender, age, 25) Painful abdomen: AAA may cause vague/nonspecific abdominal, 
Caucasian ethnicity and atherosclerosis back, flank, or groin pain (especially if LARGE or RAPIDLY 

9) Old captain pictures: family history is an important risk factor for AAA EXPANDING) 

10) Yellow gunk: AAA is associated with CAD + PAD and shares many risk 26) Bird poop on leg: AAA may cause thromboembolism — chronic lower 
factors (e.g. male, tobacco use, HTN and HLD) extremity symptoms (claudication) or acute limb-threatening ischemia 

11) Eagle logo: rate of AAA growth = 0.2 to 0.3 cm per year (elevated wall (also associated with a rapidly expanding AAA) 
tension > continued dilation) 27) Little sticks falling on blue toe: AAA may cause atheroembolism (aka 

12) Thumbs-up: most patients with AAA are asymptomatic cholesterol crystal embolism) — blue toe syndrome (also associated 

13) Smoking in men’s bathroom: abdominal ultrasound screening should with a rapidly expanding AAA) 


be PERFORMED in men age 65-75 with history of smoking 
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28) Compressed fuel line: compression of adjacent organs may also result 
in organ specific symptoms (e.g. early satiety, hydronephrosis, venous 
thrombosis) 

29) Fatigued, sweaty guy: constitutional symptoms may be present 
(fevers, diaphoresis, fatigue, weight loss, vague abdominal pain, T 
ESR) 

30) Flame missile: inflammatory aneurysms are seen in 5-10% of cases 

31) Bacterium missile: mycotic aneurysms (pain, fevers, positive blood 
cultures) commonly caused by staphylococcus followed by salmonella 

32) Tangle of wires: inflammation may result in retroperitoneal fibrosis or 
adhesive disease = GI and GU obstruction 

33) Ejecting out of back of jet: most common site for rupture is 
retroperitoneal (80%) with the remaining being intraperitoneal (majority 
sudden death) 

34) Back pain: sudden, severe back pain = symptom of rupture 

35) Walkie-talkie: pulsatile abdominal mass = symptom of rupture 

36) BP cuff + lightning bolt: hypotension + shock = symptom of rupture 

37) "Rupture risk”: diameter > 5.5cm = higher risk of rupture 

38) Woman logo: females with AAA have higher risk of rupture 

39) Smoking: active smoking = increased rupture risk 

40) 

41) 

42) 

43) 

44) 


Steam from jet engine: HTN increases risk of rupture 
Blue helmet: COPD increases risk of rupture 
Sad face: if aneurysm is symptomatic = higher risk of rupture 
Red parachute: retroperitoneal hematoma may form temporarily 
Bloody fluid from jet: INTRAPERITONEAL rupture = less common, 
high mortality 

45) Floppy heart balloon: rarely aorto-venous shunt may develop, 
precipitating heart failure 

46) Black-bloody fluid: rarely aorto-duodenal fistula may result in massive 
GI hemorrhage 

47) Sailor Cat: if patient is hemodynamically STABLE > CT angiogram 
(measures aortic neck length, diameter and angulation) 

48) Rag on inflammatory missile: CT for inflammatory aneurysm show a 
thickened, inflammatory rim superficial to another rim of calcifications 

49) Bubbles and leaking fluid: CT for mycotic aneurysm show periaortic 
fluid, gas, retroperitoneal soft tissue edema and lymphadenopathy 

50) Rupturing sun: CT angiogram may demonstrate retroperitoneal 
stranding or hematoma, blurred or indistinct aortic wall, loss of the 
dark fat plane that surrounds the aorta, contrast extravasation 

51) Scalpel railing: surgery is indicated for evidence of rupture on CTA 
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52) UNSTABLE + falling on scalpels: unstable patients go directly to the 
operating room for repair without preoperative CTA 

53) Upper bulge: iliac artery aneurysm 

54) Middle bulge: femora artery aneurysml 

55) Lower bulge: popliteal artery aneurysm 

56) Pulsing lines: femoral and popliteal aneurysms may be pulsatile 

57) Being crushed: local compressive symptoms from aneurysm may 
cause fullness and pain 

58) Camouflage pants: thrombosis > embolization, stenosis, claudication, 
occlusion > acute limb ischemia 

59) ”3"s: surgery is indicated for iliac and femoral aneurysms >3cm 

60) ”2": surgery is indicated for popliteal aneurysms >2cm 
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1.2 - Abdominal Aortic Aneurysm 2: Repair and Complications - 
Expanding Abdominal Aortic Aneurysm 


18) 


19) 


Repairing aorta missile: surgical repair of AAA uses a graft or stent- 


graft in order to recreate the normal aorta shape (and reduce risk of 
rupture) 

“best squadron EVAR”: EVAR = endovascular aortic repair 

Wire into jet engine: stent-graft introduced into aorta via peripheral 
arterial access 

Balloon-parachute: occlusive balloon controls proximal aorta during 
repair 

Stent-graft pants: stent-graft is placed to exclude AAA = stent-graft 
becomes the new prosthetic aorta 

Cutting open parachute pack: open repair approach is 
transabdominal or retroperitoneal 

Surgical clamp: aortic occlusion for open repair = aortic cross-clamp 
Graft pants: open repair = graft is sewn in place to recreate the aorta 
lumen and exclude the AAA 

Ripped parachute fragments: atheroemboli may dislodge to the renal 
or distal extremity arteries 

STABLE ladder: EVAR is typically used in stable, nonruptured 
patients 

Engine map: certain anatomical features are required for EVAR 

“15”: aortic neck length for proximal attachment > 15mm 

Clear pathway: iliac arteries must be large and straight enough to 
accomodate delivery of stent-graft system 

Spilled milk: calcification <50% circumference 

CaT: CT angiography is optimal imaging for preop anatomy 
evaluation 

Angel on EVAR jet: EVAR has less PERIOPERATIVE morbidity and 
mortality than open; long term complications are equivalent 

Elderly worker: EVAR is better tolerated (vs. open surgery) in elderly 
patients and those with multiple comorbidities (e.g. HTN, DM, ESRD, 
CAD 

Exploding jet: rupture and hemodynamic instability (usually) requires 
emergent exploratory laparotomy and open AAA repair 

Child with long scalpel: young patients (<60 yrs) with low 
perioperative risk and expected life span > 10 yrs > open AAA 


repair (reduces lifetime exposure to radiation sometimes required for 
EVAR 

Birthday candle: annual surveillance after EVAR is required to detect 
complications 

CaT patch: CT angiogram is most common surveillance imaging 
Ultrasound-horn: duplex US is becoming popular for surveillance 
Cracked kidney-shaped window: AKI = common and major 
complication of AAA repair 

Surgical clamp tail: aortic occlusion/cross-clamping — AKI 
Yin-yang: IV contrast > AKI 

Bugs: atheroemboli/thromboemboli — AKI 

Gunk dripping from helicopter: embolism, thrombosis (open repair or 
EVAR) > lower extremities = acute limb ischemia 

Kinked endograft: endograft occlusion due to kinking/thrombosis 
(EVAR) > thrombosis 

Ischemic camouflage pants: thrombosis of stent-graft > 
claudication, rest pain, acute limb ischemia 

Stepping on internal iliacs: occlusion of the internal iliacs pelvic 
ischemia 

Buttock pain: pelvic ischemic > gluteal claudication, erectile 
dysfunction 

Broken yellow wires: nerve damage during dissection — pelvic or 
sexual dysfunction 

Bloody fluid from boat: acute ischemic colitis is an EARLY 
complication of AAA repair > bloody diarrhea, abdominal pain, 
distension, ileus 

Endograft mast: IMA may be covered by endograft or occluded by 
atheroembolism or thromboembolism 

Black 3rd flag: IMA occlusion may > colonic ischemia (if internal 
iliac arteries also compromised) 

Speeding boat: bloody diarrhea EARLY (<30q) after surgery = 
ischemic colitis 

Peeing off of aircraft carrier: endoleak = complication from graft 
placement > tx is repair 

Larger missile: endoleak = increased pressure > expansion/rupture 
of aneurysm 
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39) 
40) 
41) 


42) 
43) 
44) 


45) 
46) 


47) 


Pulled-down stent graft pants: migration of stent-graft may be due 


to progression of the aneurysm, or from graft sizing error 
Drowning: endograft infection has high mortality 

Swimming in infection pool: aortic graft infection is a LATE 
complication (months to years) of AAA repair > abdominal pain, 
fever, leukocytosis, wound infection 

Flame bandana: fever 

Old age: late complication 

Colonic boat with oil spill: aortoenteric fistula = late complication of 
AAA repair > melanotic blood per rectum > hematemesis, 
hematochezia > exsanguination 

Slow tug boat: aortoenteric fistula is a LATE complication 

Black tar from ship: melanotic stools LATE after surgery may be a 
sentinel bleed from impending aortoenteric fistula > urgent upper 
endoscopy 

Smoking: active smoking places patients at high risk for surgery 
(more risk with open surgery) 
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AfraTafreeh.com for more 


1.3 - Aortic Dissection - Tearing Chest and Back Pain 


16) 


17) 


“Inner wall breach”: a small INTIMAL tear allows blood to dissect 
between intima and the surrounding media 

Extra pipe lumen: aortic dissection results in two lumens, a true 
lumen that is the (native aorta), and a false lumen which is 
(dissection within the wall of the aorta) 

Bulge in ascending pipe + LSC pipe: the most common locations for 
dissection are in the ascending aorta (65%) and at the take off of the 
left subclavian artery (20-30%) 

Steam out of ears: hypertension is the most important risk factor for 
aortic dissection 

“Cocoa” mug: abrupt transient severe hypertension (e.g. with 
cocaine or weight lifting) can also lead to aortic dissection 

Elderly male plant manager: patients are most commonly male and 
elderly (> age-related aortic stiffening and medial degeneration) 
Yellow gunk clogging pipes: patients with dissection often have 
coexisting atherosclerosis (overlapping risk factors) 

Martian trainee dodging loose screws: genetically mediated collagen 
disorders (e.g. Marfan’s, Ehlers-Danlos) = Tf risk of dissection; 
patients are typically younger 

Bicuspid helmet: bicuspid aortic valve = risk factor for developing 
dissection; patients are typically younger 

Bulge in pipe: pre-existing aortic aneurysms = T risk for dissection 
Pipe fire: conditions causing aortitis (e.g. RA, syphilis, giant cell, 
takayasu) = T risk of dissection 

Mop leaning against pipe: dissection may also be related to trauma 
or iatrogenic causes (e.g. catheterization, aortic valve repair/ 
replacement, CABG, other aortic surgery) 

Back and chest suit tears: patients often report tearing or “knife-like” 
pain in the chest and back 

Discordant pressure gauges: pulse discrepancy and/or blood 
pressure discrepancy between upper extremities of more than 
20mmHg = sign of possible dissection (due to dissection causing 
obstruction of the brachiocephalic or left subclavian artery) 
Unzipped suit + skull and crossbones flag: a widened mediastinum 
may be seen on x-ray due to the presence of the false lumen 

A/Red markings on the floor: Stanford classification - Type A = 
Ascending aorta involved (+/- descending aorta) 

B/Blue markings on floor: Stanford classification - Type B = 
descending aorta only (Below the arch only) 


18) 
19) 
20) 
21) 


22) 


23) 
24) 


25) 


26) 


27) 


28) 
29) 


30) 


31) 
32) 
33) 


34) 


“|: Debakey classification - Type 1 = both ascending and 
descending aorta 

“lI”: Debakey classification - Type 2 = ascending aorta only 

“II”: Debakey classification - Type 3 = descending aorta only 

#1 next to ascending pipe: most dissections (50-65%) originate in 
the ascending aorta 

Regurgitating drink + floppy heart balloon: aortic regurgitation = 
potential complication in PROXIMAL dissections > annular dilation 
or injures the aortic valve > acute heart failure symptoms (e.g. 
shortness of breath or refractory HYPOtension 

Regurgitating drink: new aortic regurg = new DIASTOLIC murmur 
Broken heart string: if dissection propagates proximally to involve 
the coronary ostia > acute MI 

Worker squeezing heart-shaped rag: if dissection ruptures into the 
pericardial sac > cardiac tamponade (HYPOtension, pulsus 
paradoxus, elevated jugular venous pulse, and obstructive-type 
shock) 

schemic drips on head: if dissection involves carotid or vertebral 
arteries > cerebral hypoperfusion (— stroke or TIA) 

Busted machine distal to dissected pipe: dissection involving aortic 
branches > organ hypoperfusion > end-organ ischemia (> AKI, 
acute mesenteric ischemia, acute limb ischemia, etc.) 

Rupturing pipe next to passed-out worker: false lumen is at high risk 
of rupture — internal exsanguination and death 

CaT on stable ladder: CT angiography is indicated for patients who 
are hemodynamically STABLE (and without renal dysfunction) 
Unstable worker with mouth ultrasound-horn: transesophageal 
echocardiography (TEE) = indicated in hemodynamically UNSTABLE 
or renal dysfunction (TEE = more reliable for ascending dissections 
than descending) 

Power plant map: CT angiography (or TEE) shows two lumens in the 
aorta (“double barreled”), termed TRUE + FALSE lumens 

True lumen: usually smaller, with calcifications, and usually 
continuous with celiac trunk, SMA, and right renal a 

False lumen: usually larger, less dense, wrapping around true lumen 
with shaper corners 

Target + 12.0 ruler: target blood pressure in the setting of aortic 
dissection is <120 mmHg 
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35) 


36) 


37) 


38) 


39) 


40) 
41) 


42) 


43) 


44) 
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Red EMS cart + beta bugle: IV Beta-blockers such as ESMolol are 
first-line treatment for lowering blood pressure during aortic 
dissection 

Broken alpha and beta buttons: labetalol (mixed alpha and beta 
blocker) can be used to lower blood pressure during aortic 
dissection (less common) 

Heart-shaped meltdown timer: target heart rate in patients with 
aortic dissection is <60 bpm 

DILATED sleeves, NICE card, NITRO machine: if heart rate is <60, 
but blood pressure is not at goal, VASODILATORS such as 
NICARDipine or less frequently NITROGLYCERINE or 
NITROPRUSSIDE can be used 

OPEN trap-door with scalpel next to ascending pipe: for Stanford 
Type A = open surgery and repair with prosthetic graft placement 
(complications from aortic cross-clamping = spinal cord ischemia, 
MI, renal failure) 

Medical pill next to descending pipe: medical therapy alone may be 
sufficient for uncomplicated Type B dissections 

“Complications” sign: for Type B dissections with complications, the 
treatment of choice is thoracic endovascular aortic repair (TEVAR) 
Repair-man with stent-graft: TEVAR = stent-graft re-expands true 
lumen + covers the primary intimal tear (complications = post- 
implantation syndrome + end-organ ischemia) 

Grandfather clock next to patched pipe: surgical treatment > long- 
term chronic medical tx = strict blood pressure control 

Serial CaTs: surgical treatment > serial surveillance CT/MR 
angiography = at discharge, 3 + 6 months, and then annually 
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1.4 - Carotid Stenosis - Transient Hemiparesis and Monocular 
Vision Loss 


11) 


12) 
13) 
14) 


15) 


16) 
17) 
18) 


19) 


Chimney 1: aortic arch 

Chimney 2: aortic arch > brachiocephalic artery (innominate artery) 
— right common carotid artery 

Chimney 3: brachiocephalic artery > right subclavian artery 
Chimney 4: aortic arch > left common carotid artery 

Chimney 5: aortic arch > left subclavian artery 

Chimney 6: common carotid artery > internal and external carotid 
arteries 

Chimney 7: internal carotid artery > brain 

Chimney 8: external carotid artery > face 

Internal carotid chimney: internal carotid artery = 85% blood flow to 
brain; vertebral artery = 15% blood flow to brain 

Yellow soot deposits: carotid artery stenosis = decreased vessel 
lumen of carotid arteries by plaques, commonly at the bifurcation > 
plaques ulcerate, thrombose and embolize to brain > ischemia 
“high RISK” sign + pipe full of yellow soot: risk factors for carotid 
atherosclerosis mirror those for coronary/systemic atherosclerosis 
(age, male sex, family history, smoking, hypertension, 
hyperlipidemia, sedentary lifestyle, diet) 

Fainting chimney sweep with bp cuff: hemodynamic compromise > 
symptomatic carotid stenosis 

Red leaves: thrombosis of atherosclerotic plaque + symptomatic 
carotid stenosis 

Bird flying out of nest: emboli from atherosclerotic plaque > 
symptomatic carotid stenosis 

Embolic bird poop + monocle: transient ischemic attack (TIA) = a 
sudden onset of a focal neurologic deficit that fully recovers within 
24 hours 

Brushing soot off hat: TIA from stenosis-related hypoperfusion > 
may recur several times per day 

Watch on embolic chimney sweep: TIA from embolus > usually 
single, more prolonged episode 

“Mid City sign”: most emboli affect the MIDDLE CEREBRAL 
ARTERY distribution 

Closing window-shade: amaurosis fugax = embolus to the retinal 
artery > transient monocular blindness (“shade over eyes”) 


20) 
21) 
22) 
23) 
24) 


25) 


26) 


27) 


28) 


29) 


30) 


31) 


ESR wind chimes and CRP carpet: amaurosis fugax requires workup 
for causes (e.g. ESR and CRP to rule out GCA) 

Bird nest: Hollenhorst plaques = cholesterol atheroemboli in retinal 
artery seen on fundoscopy 

Eye patch: tx for amaurosis fugax/central retinal artery occlusion = 
ocular massage, vasodilators, and anterior chamber paracentesis 
Chimney sweep with black stroke: stroke = irreversible neurologic 


deficit caused by brain tissue infarction 

“NO dizziness or fainting”: vertigo and syncope are NOT typical 
symptoms of carotid artery stenosis + require further workup 

“Do Not Screen”: carotid bruits withOUT recent ischemic symptoms 
are NOT an indication for screening for carotid stenosis (typically 
asymptomatic atherosclerosis is found incidentally) 

CaT + MRI magnet: focal neurologic deficits > suspected stroke = 
requires head CT or MRI without contrast to assess for cause of 
stroke (i.e. hemorrhage vs ischemia) +/- echocardiogram (treatment 
of stroke is emergent and should occur PRIOR to consideration of 
surgery for carotid artery disease) 

Ultrasound bullhorn: symptomatic or asymptomatic patient with 
suspected carotid stenosis > duplex carotid ultrasound to 
approximate stenosis % based on velocity (v) (v <125 cm/s = <50% 
stenosis; v >230 cm/s = >70% stenosis) 

Less than 50% yellow clockface: stenosis less than 50% > no 
surgical management (medical management for cardiovascular 
disease should be optimized); symptomatic patients will require 
serial annual duplex carotid ultrasounds to check for any 
progression 

Greater than 50% yellow clockface: stenosis greater than 50% —> 
transcranial Doppler and MRA of carotids for better resolution and 
direct measurement of stenosis (obtain CTA if contraindication to 
MRA) 

“MEDICAL”: initial treatment for asymptomatic OR symptomatic 
carotid artery stenosis >50% is MEDICAL MANAGEMENT (e.g. ASA, 
statins, strict DM and HTN control, smoking cessation) 
Chimney-brush-scalpel + “70” gargoyle: indications for carotid 
endarterectomy in SYMPTOMATIC patients = stenosis > 70% (good 
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32) 


33) 


34) 


35) 


36) 


37) 


38) 


39) 


40) 
41) 
42) 
43) 
44) 


45) 


surgical candidates, life expectancy >5 years); (some evidence of 
benefit for CEA in healthy male patients with stenosis > 50%) 
Chimney-brush-scalpel + “70” gargoyle: indications for carotid 


endarterectomy in ASYMPTOMATIC patients = stenosis >80% (may 
perform for stenosis >70% for good surgical candidates but 
effectiveness of surgery compared to continuing medical 
management until >80% stenosis is not well established) 

“No Surgery”: contraindications for surgery = disabling stroke with 
altered level of consciousness, completely occluded internal carotid 
artery, and presence of medical comorbidities with high surgical risk 
or short life expectancy 

Stent smokestack + broken heart clipboard: indications for 
endovascular carotid angioplasty and stenting = patients with 
SYMPTOMATIC carotid stenosis > 70% who are POOR surgical 
candidates, restenosis after previous endarterectomy, radiation- 
induced stenosis 

Yellow soot in BOTH of common carotid chimneys: if bilateral 
stenosis > operate on most stenosed side first; if equivalent 
stenosis bilaterally > operate on dominant side first 

Heart clipboard: if CEA surgery indicated > pre-op cardiac 
evaluation may identify CAD; if CABG required, can perform at same 
time as CEA 

EEG monitoring helmet: optimal benefit if CEA performed within 2 
wks of CVE; intra-operative neurologic function monitoring (EEG 
monitoring or awake patient) 

Fighting kids with scalpels, kid with large stroke: risk of a major 
stroke = 1%-3% during a CEA; most commonly caused by technical 
error (presents immediately after surgery) 

X on shirt: vagus nerve injury = during clamping of common carotid; 
most commonly injured nerve = complication of CEA 

HORSE head on chimney brush: recurrent laryngeal nerve injury > 
HOARSEness = complication of CEA 

Bicycle HORN: sympathetic plexus injury > HORNer syndrome 
(miosis, partial ptosis, anhidrosis) = complication of CEA 

XII on shirt: hypoglossal nerve injury > partial tongue paresis > 
speech and mastication difficulty = complication of CEA 

Red bulge on kid’s neck: hematoma at surgical site > airway 
compromise = complication of CEA 

Angry kid with steam from his ears: carotid body manipulation/injury 
— transient HTN (20% incidence) = complication of CEA 
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2) Mesenteric 
2.1 - Acute Mesenteric and Colonic Ischemia 1: Presentation and 
Workup - Acute Abdominal Pain Out of Proportion to Exam 


1) Three arterial pallbearers: three branches off aorta = mesenteric 
arterial system > celiac artery, superior mesenteric artery, inferior 
mesenteric artery 

2) Gastroduodenal hat: Celiac artery > common hepatic, splenic and left 
gastric arteries > liver, stomach, and duodenum 

3) Small intestine cummerbund: superior mesenteric artery (SMA) > 
pancreaticoduodenal, jejunal, and ileal arteries > supply the small 
intestine 

4) Right + transverse colon sombrero: superior mesenteric artery (SMA) 
> ileocolic, right colic, and middle colic arteries > supply the distal 
ileum, right colon, and transverse colon up to splenic flexure 

5) Raising transverse hat: base of the transverse mesocolon and 
proximal middle colic artery = landmark for SMA exposure 

6) Left colon dress: inferior mesenteric artery (IMA) — left colic artery, 
sigmoid artery, superior rectal artery > supply splenic flexure of the 
colon, descending colon, sigmoid colon, and superior rectum 

7) “Road closed”: Acute OCCLUSIVE mesenteric ischemia (e.g. embolic, 
thrombotic, venous thrombosis) 

8) Embolic bird poops: EMBOLISM is the most common cause of 
occlusive acute mesenteric ischemia (usually arises from the heart) 

9) Irregularly irregular static: atrial fibrillation = cause of acute embolic 
mesenteric ischemia 

10) Broken heart string: recent MI = cause of acute embolic mesenteric 
ischemia 

11) Crusty valve: valve disease/endocarditis = cause of acute embolic 
mesenteric ischemia 

12) Bulge in pipe: aneurysm = cause of acute embolic mesenteric 
ischemia 

13) Embolic poops hitting SMA sombrero: SMA is most common 
mesenteric artery affected by embolism (due to narrow angle and large 
diameter) 

14) Drippy red burrito: vascular procedure > cholesterol embolism > 
acute embolic mesenteric ischemia 


15) Rupturing pile of marigolds: acute THROMBOTIC mesenteric ischemia 
(occlusive) > usually due to a ruptured plaque in a mesenteric artery 
(other causes include hypercoagulable, infection, aneurysm, trauma, 
and surgery) 

16) Drippy yellow candles: patients with thrombotic mesenteric ischemia 
often have risk factors for ATHEROSCLEROSIS 

17) History of ischemic celebrations: patients with thrombotic mesenteric 
ischemia often have a history of CHRONIC mesenteric ischemia (due 
to diseased vessels) 

18) Collateral branches: atherosclerosis of the mesenteric arteries is 
usually ASYMPTOMATIC due to development of collaterals (acute 
thrombotic ischemia requires at least 2 major vessels to be occluded) 

19) Blue venous rope, cancer crab, scalpel, candy clumps: mesenteric 
VEIN thrombosis (least common cause of occlusive mesenteric 
ischemia) > associated with malignancy, surgery, hypercoagulable 
states 

20) “Open” sign next to gripped red churro: acute NON-occlusive 
mesenteric ischemia is caused by mesenteric artery 
VASOCONSTRICTION/ hypoperfusion (SMA most commonly affected) 

21) Critically-ill patron: hypoperfusion/hypotension states (e.g. shock, Ml) 
— vasoconstriction of mesenteric arteries > NON-occlusive 
mesenteric ischemia 

22) Pharmacy toppings: medications known to cause splanchnic 
vasoconstriction (e.g. norepinephrine, digoxin and dopamine) > 
mesenteric vasoconstriction > acute NON-occlusive mesenteric 
ischemia 

23) Rusty colon pipe: colonic ischemia (aka ischemic colitis) is the most 
common form of intestinal ischemia 

24) Watershed areas: colonic ischemia is most commonly caused by 
hypoperfusion of areas with poor collateral circulation (splenic flexure, 
rectosigmoid junction) aka “WATERSHED” areas > NON-occlusive 
mesenteric ischemia 

25) Upper left rusty corner: splenic flexure (between SMA and IMA 
circulations) watershed 
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26) Lower left rusty corner: rectosigmoid junction (between last sigmoid 


artery and superior rectal artery, both from IMA) 

27) Elderly plumber: prototypical patient with colonic ischemia is elderly 

28) Plumber adjusting flow: procedures that cause transient reductions in 
blood flow to colon (e.g. aortic surgery, cardiopulmonary bypass, 
hemodialysis) + NON-occlusive colonic ischemia 

29) Collapsed luchadore pooper: recent MI or shock can cause transient 
reductions in blood flow to colon > NON-occlusive colonic ischemia 

30) Cocoa: cocaine/amphetamines > transient vasoconstriction > NON- 
occlusive colonic ischemia 

31) Plunger: constipating medications — distension of colon and reduced 
blood flow > NON-occlusive colonic ischemia 

32) Inappropriately angry luchadore: patients with acute mesenteric 
ischemia classically present with severe, persistent, diffuse abdominal 
pain “OUT OF PROPORTION to physical exam” 

33) Nauseated hombre in mud puddle: patients with acute mesenteric 
ischemia can present with DIARRHEA, NAUSEA and vomiting 

34) Eull-thickness tablecloth stain: ischemia can progress to 
TRANSMURAL ischemia/infarction > peritoneal signs and/or ileus on 
exam 

35) Rigid lady + rebounding skull: peritoneal signs ( e.g. rigidity, rebound, 
guarding) indicate peritoneal irritation (TRANSMURAL ischemia/ 
infarction or perforation) 

36) “Silencio”: diminished bowel sounds (ileus due to TRANSMURAL 
ischemia/infarction) 

37) Perforated tablecloth: acute mesenteric ischemia > transmural 
ischemia/infarction + PERFORATION > sepsis/shock 

38) Pain lines next to the watershed: acute COLONIC ischemia > 
watershed hypoperfusion/ischemia > commonly LEFT-sided pain 

39) Bloody colon pipe: acute COLONIC ischemia (1. hyperactive phase) > 
bloody loose stools (hematochezia) 

40) Dilated colonic dress: acute COLONIC ischemia (2. paralytic phase) > 
distension, reduced bowel sounds (ileus) 

41) Lightning bolt manhole: acute COLONIC ischemia (3. septic shock 
phase) > massive fluid/protein loss 

42) “Amelia’s Lactate de Horchatas & CrisPy chicKen tacos”: elevated 
amylase, LDH, and CPK may indicate advanced tissue damage 
(nonspecific labs - acute mesenteric/colonic ischemia) 

43) Elevated white doves, spoiled milk: WBCs >20,000 and metabolic 
acidosis (lactic acidosis) is suggestive of infarction (nonspecific labs - 
acute mesenteric/colonic ischemia) 


44) Skull and crossbones guy: x-ray is NON-SPECIFIC, but may show 
signs of perforation (intraperitoneal air) or advanced ischemia 
(distended bowel loops, intestinal pneumatosis) 

45) Unstable necrotic scalpel grave: SURGERY (laparotomy) is indicated if 
patient is UNSTABLE or has signs of ADVANCED ISCHEMIA on exam/ 
imaging/labs (peritonitis, perforation, sepsis, pneumatosis intestinalis) 

46) Black CaT with contrast collar: CT angiography is the test of choice for 
diagnosing intestinal ischemia (MR angiography may be useful for 
mesenteric VEIN thrombosis or pts with contrast allergy) 

47) Thick, bubbly wall: CT angiography may show bowel wall 
THICKENING (ischemia) and AIR IN WALL (intestinal pneumatosis = 
infarction/necrosis) 

48) Gassy blue candle, marigold clumps: on CT angiography inspect for 
VENOUS gas (may be assoc with mural gas = infarction/necrosis) and 
VENOUS thrombosis 

49) Calcified and unlit red candles: on CT angiography inspect for 
ARTERIAL calcification (underlying atherosclerosis) and ARTERIAL 
filling defects w/ timed IV contrast (occlusion) 

50) Unmarked grave with wax pattern: if CT is nondiagnostic (but high 
suspicion for ischemia) proceed to mesenteric angiography 

51) Constricted red candle next to wax pattern: mesenteric angiography is 
especially useful for identifying NON-occlusive mesenteric ischemia 
(transient vasoconstriction may still be misse 
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2.2 - Acute Mesenteric and Colonic Ischemia 2: Management - 
CTA Finding of SMA Occlusion 


1) Black CaT: diagnosis of acute mesenteric or colonic ischemia 
typically made based on patient history, risk factors, and 
findings on CT angiogram 

2) “Road closed”: Acute OCCLUSIVE mesenteric ischemia (1. 
Embolic 2. Thrombotic 3. Venous Thrombosis) 

3) “Open”: acute NONocclusive mesenteric ischemia (mesenteric 
artery vasoconstriction/hypoperfusion) 

4) Candies falling: acute EMBOLIC mesenteric ischemia (most 
common cause of acute small bowel ischemia) 

5) Heart piñata: acute embolic mesenteric ischemia is usually 
caused by emboli form the HEART (post MI, arrhythmia, 
aneurysm, valvular disease) > most commonly affects SMA 
(acute angle, large diameter) 

6) Ruptured piñata: acute THROMBOTIC mesenteric ischemia > 
usually due to a ruptured plaque in a mesenteric artery (patient 
often has risk factors for atherosclerosis + hx of chronic 
mesenteric ischemia) 

7) Cancer crab piñata attached to venous rope: mesenteric VEIN 
thrombosis (least common cause of occlusive mesenteric 
ischemia) > associated with hypercoagulable states, 
malignancy, surgery 

8) Constricted arterial rope: vasoconstriction of mesenteric 
arteries (NON-occlusive mesenteric ischemia) during 
hypoperfusion states and/or with pressors (critically ill 
patients) 

9) Rusty colon pipe: colonic ischemia (aka ischemic colitis) is the 
most common form of intestinal ischemia 

10) Watershed areas: colonic ischemia is caused by 
hypoperfusion of areas with poor collateral circulation (splenic 
flexure, rectosigmoid junction) during surgery/shock/meds 
(NON-occlusive) 

11) “Non POtable”: make patient NPO (bowel rest during acute 
mesenteric/colonic ischemia) 


12) Nasogastric fountain: place NG tube (GI decompression 
during acute mesenteric/colonic ischemia) 

13) IV bag fountain: start IV fluids (visceral perfusion during acute 
mesenteric/colonic ischemia) 

14) “utopia”: pain control (usually with IV opiates) during acute 
mesenteric/colonic ischemia 

15) “Abx”: most patients with acute mesenteric/colonic ischemia 
will receive broad spectrum abx (including ALL patients with 
colonic ischemia and endoscopic evidence of colonic ulcers) 

16) “Anti-clog”: start anticoagulation in patients with suspected 
OCCLUSIVE (embolic/thrombotic) mesenteric ischemia 
(unless signs of active bleeding) 

17) Stable observer: STABLE patients with only minor/transient 
mesenteric ischemia and NO signs of advanced ischemia (e.g. 
peritonitis, perforation, sepsis, pneumatosis intestinalis) > 
manage conservatively = observation, anticoagulation, fluids 

18) Stable kid with wire underneath ischemic llama: STABLE 
patients with ongoing mesenteric ischemia but NOT advanced 
ischemia (e.g. peritonitis, perforation, sepsis, pneumatosis 
intestinalis) > ENDOVASCULAR procedure 

19) Arteriographic tree branch: if an ARTERIAL pathology is 
suspected, start with mesenteric arteriography 
(ENDOVASCULAR treatment of mesenteric ischemia) 

20) Candy removed with wire: if an OCCLUSIVE pathology is seen 
on arteriography > thromboembolectomy, or catheter- 
directed thrombolysis > angioplasty/stenting 
(ENDOVASCULAR treatment of mesenteric ischemia) 

21) Wire and DILATED sleeves: if a NON-occlusive pathology is 
seen on arteriography > catheter-directed vasodilators 
(ENDOVASCULAR treatment of mesenteric ischemia) 

22) Wire in venous crab piñata: catheter-directed thrombolysis 
(adjunct to anticoagulation in patients with mesenteric 
VENOUS thrombosis) 
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23) Unstable ladder, necrotic skull, scalpel kid: SURGERY 


(laparotomy) is indicated if (1) conservative strategies fail or (2) 
patient is UNSTABLE or (3) has signs of advanced ischemia 
(e.g. peritonitis, perforation, sepsis, pneumatosis intestinalis) 

24) Exploring candy: exploratory laparotomy is indicated if 
peritonitis is present or perforation is suspected 

25) Discarding ripped/black pieces: immediately explore the 
abdomen and resect CLEARLY nonviable or perforated bowel 

26) Inspecting dark distended wrapper: during abdominal 
exploration, inspect the APPEARANCE of bowel (dark, 
distended, and paralyzed = nonviable) 

27) Jiggly worms: during abdominal exploration, inspect the for 
PERISTALSIS and arterial PULSATIONS (viable bowel) 

28) Bleeding worm: during abdominal exploration, inspect bowel 
for BLEEDING from cut surfaces (viable bowel) 

29) Saved mystery candy: during abdominal exploration, LEAVE 
BOWEL OF QUESTIONABLE VIABILITY (may be reperfused 
after intervention) 

30) Intervening with stent bat: following laparotomy and 
abdominal exploration > revascularization procedure to 
relieve arterial occlusion (endarterectomy, mesenteric bypass, 
and/or stenting) if applicable 

31) Fluorescent green: injection of fluorescein or indocyanine 
green dye into mesenteric artery (aids in assessing viable/ 
nonviable areas of bowel) 

32) Reinspect candy: following surgery for acute mesenteric/ 
colonic ischemia, the bowel wall is left OPEN (cases of 
extensive ischemia, necrotic bowel, risk of abdominal 
compartment syndrome) 

33) Pipe scope with grabber tool: after CT, colonic ischemia can 
be confirmed (when definitive dx is necessary) via lower 
endoscopy + biopsy (usually colonoscopy with MINIMAL 
insufflation) 

34) Pink wall with pale erosions: edema, erythema, pale ischemic 
ulcers (signs of MILD colonic ischemia on lower endoscopy) 

35) Pale wall with red erosions: cyanosis, scattered hemorrhages, 
linear ulcers (Signs of SEVERE colonic ischemia on lower 
endoscopy) 


36) Scalpel leaning against FULL THICKNESS necrotic wall: 
surgery (laparotomy) is indicated if FULL THICKNESS 
irreversible colonic ischemia is seen on lower endoscopy 

37) Iwo holes in RIGHT side of wall: RIGHT-sided colonic 
resection is followed by ileostomy and a transverse colon 
mucous fistula (i.e. stoma for distal end of remaining small 
bowel + stoma for proximal end of remaining colon) 

38) Hole and stump in front of LEFT wall: LEFT-sided colonic 
resection is followed by end colostomy with rectal stump (+/- 
mucous fistula) 
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2.3 - Chronic Mesenteric Ischemia - Weight Loss and Post- 


Prandial Pain 


1) Old ischemic grandfather clock: long-term 


hypoperfusion of mesentery due to stenosis in 
mesenteric arteries = chronic mesenteric ischemia 
Atherosclerotic candles: patients with chronic 
mesenteric ischemia may have risk factors for 
atherosclerosis or a history of clinically significant 
atherosclerotic disease (e.g. CAD, CVD, PAD) 
Collateral shrub branches: atherosclerosis of the 
mesenteric arteries is usually ASYMPTOMATIC due to 
development of collaterals (symptomatic disease 
usually involves at least 2 vessels) 
Rejected food offering on angina anvil: chronic 
mesenteric ischemia > recurrent episodes of crampy, 
postprandial epigastric pain (usually within an hour after 
eating = “intestinal angina”) 
5) Dolores: patients with chronic mesenteric ischemia are 
usually female and over 60 years old 
6) Shunning food with thin arms: intestinal angina (“food 
fear”) > unintentional weight loss secondary to food 
avoidance 
7) Raking the hill: auscultation of the abdomen reveals 
bruits in 50% of patients 
CT cat under the magnet arch: diagnosis of chronic 
mesenteric ischemia can be made with CT angiogram 
or MR angiogram (see stenosis of mesenteric vessels) 
9) Abdominal bullhorn: duplex ultrasound can be used to 
screen for chronic mesenteric ischemia 
10)Smiling over no smoking, umpire, and steampunk 
skeleton: ASYMPTOMATIC patients can be managed 
conservatively (e.g. smoking cessation, aspirin, statins) 
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11)Grim with scalpel: SYMPTOMATIC patients can be 
managed with a revascularization procedure (open or 
endovascular) 

12)Open grave with prosthetic vase: open surgery options 
include endarterectomy, bypass, and mesenteric 
reimplantation (bypass uses a prosthetic or vein graft to 
connect to aorta to vessel distal to obstruction) 

13)Flower stem in stent vase: endovascular 
revascularization (balloon angioplasty and stent 
placement) 

14)Neglected grave with rupturing pile of dead flowers: 
untreated chronic mesenteric ischemia > plaque 
rupture > acute mesenteric thrombosis — necrotic 
ischemia 

15)Arch over red branch: median arcuate ligament 
syndrome = celiac artery compressed by median 
arcuate ligament (rare cause of chronic mesenteric 
ischemia) 

16)Broken arch: tx for median arcuate ligament syndrome = 
celiac decompression (division of arcuate ligament with 
endovascular stenting or surgical reconstruction of 
celiac artery) 

17)Inflamed vascular candles in fibrotic shrubbery: other 
causes of chronic mesenteric ischemia - vasculitis, 
retroperitoneal fibrosis, and dissection 
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3) Peripheral 
3.1 - Lower Extremity Peripheral Arterial Disease 1: Presentation 
and Workup - Lower Extremity Claudication and Rest Pain 1 


1) Mud: systemic atherosclerosis > lower extremity peripheral artery 
disease 


2) Elderly spectator: elderly, male gender, black ethnicity = risk factors for 


PAD 
3) Cigarette: smoking = risk factor for PAD 
4) Candy box: diabetes = risk factor for PAD 
5) Steam: hypertension= risk factor for PAD 
6) Cholesterol shirt: hyperlipidemia = risk factor for PAD 


) 
) 
) 
) 
) Aortic pipe: aorta 
8) Common pipe: common iliac artery 
9) External pipe: external iliac artery 
10) Internal pipe: internal iliac artery 
11 
12 
3 


Inguinal strap: inguinal ligament 
Femoral pipe: common femoral artery (CFA) 


13) Deep pipe: deep femoral artery (profunda) 


14) Superficial pipe: superficial femoral artery (SFA) 

15) Popliteal stripe: popliteal artery (from superior femoral) 

16) Anterior stripe: anterior tibial artery (from popliteal artery) 

17) Posterior stripe: posterior tibial artery (from popliteal artery) 

18) Fibular stripe: fibular/peroneal artery (from posterior tibial artery) 
19) Dorsal stripe: dorsalis pedis artery (from anterior tibial artery) 

20) 70 yo M: patients >70 yo should be screened for PAD 


21 
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50 yo M + cigarette + candy box: patients >50 yo AND hx of smoking 

or DM should be screened for PAD 

22) Girl runner in pain: intermittent claudication = exercise (e.g. walking) > 
increased oxygen demand in legs with diseased vessels > 
underperfused muscles > pain 

23) Runner in no pain: intermittent claudication = rest > decreased 
oxygen demand > relieves pain 

24) X’d out “Typical": symptoms of lower extremity PAD = claudication is 
classic, but ATYPICAL pain is more common 

25) Questions for Claudication: -Do you have leg pain with walking or 

exercise? -How far can you walk before the pain occurs? -Does the 


pain cause you to stop walking? -How long until you are able to 
resume walking? -Does the pain recur after walking the same 
distance? -Has your ability to walk diminished over time or altered 
your lifestyle in any way? 

26) DDx clipboard: vascular claudication should be distinguished from 
neurogenic claudication (symptom of lumbar spinal stenosis 
characterized by pain and/or weakness in one or both legs, worsened 
by walking or prolonged standing, and usually relieved by bending at 
the waist or changing position) 

27) Thigh + buttock pain: buttock, hip and thigh claudication = aortoiliac 
disease 

28) Floppy rope: symptomatic aortoiliac disease — erectile dysfunction 

29) "X"s on thighs: symptomatic aortoiliac disease > diminished femoral 
pulses 

30) ”Leriche": Leriche Syndrome = buttock and thigh pain, erectile 
dysfunction and diminished femoral pulses in males 

31) Blue toes: blue toe syndrome = small atheroemboli occlude digital 
arteries > toe ischemia 

32) Thigh + calf pain: CFA disease > thigh and calf pain 

33) "X"s on shoes: CFA disease > decreased popliteal, DP and PT pulses 

34) Calf pain: proximal calf claudication = SFA disease; distal calf 
claudication = popliteal disease 

35) Foot pain: claudication in the feet = ATA, PTA and/or peroneal disease 

36) Green clock part: 70-80% of patients will stabilize or improve 

7) Yellow clock part: 10-20% > deteriorate 

8) Red clock part: 1-2% > critical limb ischemia 

9) Mud on arterial tree: critical limb ischemia usually = multiple levels of 

PAD 

40) Grandfather clock: critical limb ischemia = CHRONIC limb threatening 
ischemia = rest pain, ischemic ulcers, gangrene 

41) Resting with foot pain: “rest pain” = pain in forefoot and toes, induced/ 
worsened with elevation of foot; relieved by dangling foot or walking 


3 
3 
3 
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42) Questions for Rest Pain: -Do you experience extremity pain that 
wakes you from sleep? -Where is the pain located? -Do you hang your 
foot over the side of the bed to relieve the pain?-Do you have to walk 
around to relieve the pain? -Do you sleep in a chair because of the 
pain? 

43) Holes in shoe: critical limb ischemia > ischemic ulcers develop in 
areas with trauma or least blood flow (e.g. bilateral malleoli or toes) 

44) Muddy green/brown shoe: critical limb ischemia > skin necrosis and 
gangrene (usually “dry” gangrene) 

45) "Critical Aid”: 1-year outcomes in critical limb ischemia = 50% alive 

with 2 limbs (green); 25% require amputation (red); 25% death from 

CVD (black) 

Cellphone vibration: iliac bruit 

Radial band: radial pulse 

Brachial band: brachial pulse 

Femoral band: femoral pulse 

Popliteal band: popliteal pulse 

Posterior band: posterior tibial pulse 

Dorsal band: dorsalis pedis pulse 

Ultrasound-speaker: Doppler ultrasound may be required for complete 

physical exam 

54) ”3": triphasic flow = normal pattern (rapid systolic flow, brief reversal, 
longer diastolic flow) 

55) ”2": biphasic flow = loss of normal elasticity > loss of reversal sound 
— (2 phases of sound) 

56) ”1": monophasic flow = severe disease > single phase of sound 

57) Red + plastic-wrapped leg: may present with skin ulcers, hair loss, 
erythema, shiny and thin skin, cold lower extremities and loss of 
sensation 

58) Muscle + nerve pants: muscle weakness and loss of sensation may 
also be present in these patients 

59) "ABI-lity" wall: ankle-brachial index (ABI) = ratio of upper extremity to 
lower extremity systolic blood pressure (normal range 0.9-1.3) 

60) Level 0: ABI=0 

61) Level 1: ABI=1 

62) Happy runner: ABI >1 = excellent; ABI <0.9 = PAD diagnosis 

63) Dirt on leg: ABI 0.9-0.7 = mild disease; <0.7 = moderate to severe 
disease 

64) Pain on calf: ABI <0.4 = critical limb ischemia (e.g. rest pain, ulcers, 
gangrene) 

65) Very high + muddy runner: ABI >1.3 = severe atherosclerosis +/- DM 
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66) Muddy runner’s toe: toe-brachial index — use in patients with 
diabetes > diabetic calcification spares small vessels 

67) Treadmill: exercise treadmill testing = if ABI is normal, but high clinical 
suspicion for PAD 

68) Green bands along leg: Pulse volume recording (PVR) and segmental 
blood pressures will help localize the occluded vessel, using doppler 
arterial waveform 

69) Mud on leg: claudication and low ABI are independent predictors of 
CV morbidity and mortality 

70) Ischemic mud on head + broken guitar string: Presence of PAD = 
increased cardiovascular morbidity and mortality (MI + stroke) 


Page 110 


3.2 - Lower Extremity Peripheral Arterial Disease 2: Management 
- Lower Extremity Claudication and Rest Pain 2 


Lost and Found 
Fu 


1) "MODIFY your life”: First line tx for symptomatic OR asymptomatic 
peripheral artery disease = smoking cessation and lifestyle 
modifications ( e.g. DM and HTN control) 

2) ASA Umpire + Steampunk Statin Pirate: aspirin and statin = 
preventative therapies in PAD 

3) Thigh pain + muddy legs: intermittent ischemia may present as 
claudication in affected muscles 

4) Clock face: claudication is generally a stable condition (70-80% 
stable/improve (green); 10-20% deteriorate (yellow); 1-2% > critical 
limb ischemia(red)) 

5) "Exercise!" supervisor: supervised exercise programs allow for the 
development of collaterals and alleviating symptoms 

6) “don’t PHoster Disinterest in 3xercise”: cilostazol is a 
PHosphoDiesterase-3 inhibitor 

7) Plates and dilated shirt: cilostazol inhibits PLATELET aggregation and 
promotes VASODILATION 

8) Stumbling runner: after ~ 6 mo to 1 yr of medical management, if 
significant symptoms still present, revascularization is indicated 

9) "LeRiche" runner: aortoiliac = inflow disease, often manifests as 
LaRiche syndrome 

10) Impaired walking: aortoiliac disease = poor perfusion to whole leg > 
difficulty walking 

11) Mud drips + blue toes: aortoiliac lesions tend to embolize — blue toe 
syndrome 

12) Closer finish line: lower threshold for revascularization in aortoiliac 
disease 

13) Guy resting in pain: critical limb ischemia (rest pain, ischemic ulcers, 
gangrene) = indication for revascularization procedure 

14) Gangrenous sock: ulcer or infection (WET gangrene or abscess) may 
require debridement PRIOR to revascularization 

15) "Abx" bin: broad spectrum IV abx indicated for evidence of limb 
infection 

16) Amputee: many patients with chronic limb-threatening ischemia may 
not be candidates for intervention; amputation may be best option 

17) Muddy heart: multiple comorbidities increase risk for amputation 


18) Muddy foot: gangrene/necrosis increase risk for amputation 

19) Wheelchair-bound: immobility, paresis, contractures increase risk for 
amputation 

20) Septic hamper: sepsis increases risk for amputation 

21) “Critical Aid”: 1-year outcomes in critical limb ischemia = 50% alive 
with 2 limbs (green); 25% require amputation (red); 25% death from 
CVD (black) 

22) CaT logo: CT angiography = provides details of vascular anatomy *IF 
INTERVENTION IS PLANNED* 

23) "BUN" bag + "Cr"-edit cards: monitoring BUN/Cr is critical for 
selecting imaging modality and for patient care afterwards 

24) Magnet menu: MRA is an alternative to CTA *IF INTERVENTION IS 
PLANNED’; claustrophobia or concern over nephrogenic systemic 
fibrosis may contraindicate 

25) "DSA" + angiography pattern: digital subtraction angiography = gold 
standard, contrast injected under fluoroscopy 

26) Kid with balloon: percutaneous balloon angioplasty +/- stent 
placement +/- atherectomy = short, non-occlusive lesions 

27) Old man: percutaneous intervention is better tolerated for poor 
surgical candidates with comorbidities 

28) Scalpel: open surgical options are endarterectomy or bypass 
procedure 

29) Mud from pocket: iliac or femoral artery endarterectomy = effective for 
severe focal lesions; plaque removed from inside vessel, closed with 
patch 

30) White straws: bypass procedures create a new pathway for blood flow 
to BYPASS the obstruction lesion 

31) Arterial running pants: bypasses named anatomically = PROXIMAL 
artery to DISTAL artery 

32) Short white straws: aortoiliac or iliofemoral bypasses may be used for 
aortoiliac lesions (if AORTIC INFLOW proximally is preserved) 

33) Longer bifurcating straws: aorto-bifemoral bypass, or femoral-femoral 
bypass may be used for BILATERAL lesions 

34) White straw reaching to shoulder: axillofemoral bypass is rare, used 
for severe AORTIC disease 
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35) "novelty cups are IN”: INFLOW disease should use synthetic bypass 


graft material 

36) "throw OUT your tape”: autogenous graft should be used for 
OUTFLOW disease BELOW THE KNEE (when possible) 

37) Blue tape staying put: autogenous vein graft material has improved 
outcomes (specifically patency and infection rates) for BELOW THE 
KNEE disease 

38) White tape falling off: for BELOW THE KNEE, synthetic grafts = POOR 
long term patency and INCREASED infection risk 

39) Medium blue tape: femoral-popliteal bypasses (either ABOVE or 
BELOW knee) and popliteal-tibial (AT or PT) bypasses are common 
procedures 

40) Longest blue tape: femoral-tibial (AT or PT) bypass are more rare 

41) Kid on shoulders: INFLOW disease should be treated either FIRST or 
CONCURRENTLY with outflow disease 

42) Clamping water-pack tube: proximal vessel clamping — increased 
afterload > increased cardiac stress 

43) Water-pack on ground: unclamping proximal vessels > sudden 
decrease in afterload and hypotension > increased cardiac output 
requirement — increased cardiac stress 

44) H+ and K+ spills: unclamping proximal vessels + acidotic and 
hyperkalemic static blood in the distal extremities > blood flushed to 
heart > cardiac dysfunction and rhythm abnormalities 

45) Falling pine needles: atheroembolization of fibrin, platelets, or 
dislodged atherosclerotic debris may block microvessels, including 
pedal and digital arteries 

46) "TRASH" shoes + patterned socks: “trash foot” = pain, cyanotic toes, 
and livedo reticularis; tx = heparin, necrotic debridement, and long- 
term antiplatelet therapy 

47) Tired guy with flame bandana: infection of graft is a serious condition; 
often requires removal of the graft 

48) Megaphones: serial duplex ultrasonography is important for 
monitoring vessels following all type of procedures, to ensure patency 
and prevent recurrence 
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3.3 - Lower Extremity Ulcers: Venous Stasis, Arterial Ischemic, 
and Neuropathic - Non-healing Lower Extremity Ulcer 


20) 
21) 


Hole in stocking: extremity ulcers have many etiologies (e.g. venous, 
arterial, neuropathic, etc.) 

Floppy blue laces: most common cause of lower extremity ulcers = 
chronic venous insufficiency 

Dilated floppy blue laces: | muscle use, valvular insufficiency, DVTs 
> chronic venous insufficiency 

Matryoshka doll: female sex, obesity and pregnancy = risk factors 
for venous ulcer 

White beard: advanced age = risk factor for venous ulcer 

Long legs: prolonged standing = risk factor for venous ulcer 

Blue tinsel: DVT = risk factor for venous ulcer 

Stocking malleolus: most common location = mid-calf to ankle, just 
superior to malleolus (medial>lateral) 

Stocking ulcer: venous ulcers = shallow, irregular, covered with 
fibrinous exudate 

Melting chocolate: hemosiderin deposit pigmentation 

Blue ribbon: varicose veins 

Leaking liquid: peripheral edema 

Salami: stasis dermatitis 

Inverted champagne + textured foil: lipodermatosclerosis = chronic 
inflammation of subcutaneous fat = painful, cellulitis + erythema > 
fibrosis > constricts ankle 

Sound waves: duplex ultrasound > examine for venous reflux 

New running socks: tx for chronic venous insuff. = leg elevation, 
exercise and compression stockings 

Tin soldier with scalpel: persistent symptoms or reflux on ultrasound 
= indications for venous ablation or reconstruction 

Atheromatous goo: PAD = major risk factor for ischemic arterial 
ulcer; patients have risk factors for atherosclerosis (e.g. HTN, age, 
smoking, diabetes) and symptoms of chronic limb ischemia (e.g. 
claudication or rest pain) 

Punched-out holes: arterial ischemic ulcers = well-defined, 
punched-out, necrotic 

Hole at toe: ischemic ulcers appear distally at toes 

Holes at heel, ankle+shin: ischemic ulcers appear at pressure points 
and sites of trauma (e.g. heel, malleolus, lower anterior tibia) 


Biting tail: arterial ulcers = severe pain 

“X-mas”: dorsalis pedis or posterior tibial pulses often DIMINISHED 
or ABSENT in PAD 

Green + black stain: gangrene + necrosis may also be present in 
chronic limb-threatening ischemia 

Smooth, shiny, cold icicle: chronic arterial insufficiency = hair loss, 
erythema, decreased sensation, thin, shiny skin, coolness of legs 
and feet 

Neon green Santa poofs: ankle-brachial index (ABI) is an important 
step in workup for PAD 

Candy bag: vast majority of neuropathic ulcers are associated with 
DIABETIC neuropathy 

Broken string-light ends: peripheral neuropathy = risk factor for 
ulcers + amputation 

Broken string-lights: peripheral neuropathy = inability to feel painful 
stimuli > ulcers develop and progress unnoticed and untreated 
Atheromatous goo: peripheral arterial disease (PAD) = risk factor for 
ulcer + amputation 

Atheromatous goo: peripheral arterial disease (PAD) > decreased 
blood flow to ulcer area = poor wound healing 

Cat’s claw: claw-toe deformity = risk factor for ulcer + amputation 
Mouse hole: claw-toe deformity > increased pressure at distal 
metatarsal heads = ulcer formation 

Breaking cookie: Charcot foot deformity = risk factor for ulcer + 
amputation 

Breaking cookie: Charcot deformity = collapse of midfoot > bony 
prominences + change in weight distribution = ulcer formation 
Falling candy: T HbA1c = risk factor for ulcer + amputation 

Falling candy: ? HbA1c = impaired wound healing and progression 
of PAD 

Hole in stocking toe: distal toe = common location for neuropathic 
ulcer formation 

Hole in side of stocking: lateral 5th metatarsal = common location 
for neuropathic ulcer formation 

Hole in heel of stocking: plantar surface = common location for 
neuropathic ulcer formation 
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Jelly cookie: neuropathic ulcer = red/brown base, punched-out 62) 
lesion, well-circumscribed, may be surrounded by callous 
Monofilament poker: monofilament testing evaluates protective 


sensation in the diabetic foot 

Tuning fork + hot poker: test for vibration, temperature, pain and 
other sensations 

Reflex hammer: diabetic patients may have decreased ankle DTRs 
Shoe with “P”: feet and distal pulses should be examined for signs 
of PAD 

Elf with green poofs: ABI and toe pressures should be examined; if 
low > refer to vascular surgery for possible revascularization 
“Infected” cookie: diabetic foot ulcer = infected if 2 of: erythema, 
warmth, tenderness or swelling; OR if purulence seen from wound or 
sinus tract 

Candy-cane probe: examine +/- probe the wound for bone, tendon, 
joint capsule or sinus tracts 

Eating cookie base: non-infected = wound debridement; all ulcer 
types (e.g. venous, arterial, neuropathic) > accelerates wound 
healing 

Petri tree stand + abx drum: infected ulcers = broad spectrum 
antibiotics until cultures result + high suspicion for MRSA 

Piece of infected cookie: tissue + bone biopsy should be performed 
at time of surgical debridement 

Bone-branch in tree: visible bone in ulcer = increased likelihood of 
osteomyelitis 

Candy-cane probe: bone probed within ulcer = increased likelihood 
of osteomyelitis 

Ruler streamer: ulcer >2cm = increased likelihood of osteomyelitis 
Wind chimes: ESR elevation = increased likelihood of osteomyelitis 
Pirate ornament: plain radiographs = late signs of osteomyelitis (e.g. 
cortical erosion, periosteal reaction, mixed lucency of bone, cortical 
sclerosis) 

Magnet ornament: MRI is sensitive and specific for osteomyelitis 
Snowglobe with stocking: radionuclide scanning may be necessary 
to differentiate Charcot arthropathy from infection 

Bone-cookie ornament: bone biopsy = percutaneous or open 
(preferred); may guide treatment options 

Antibiotic string ornaments: empiric antibiotics — tailor to culture 
results; duration depends on residual infected material 

Scalpel ornament: surgical resection may be warranted but is 
situation specific 


Boot walker on tree trunk: mechanical offloading is critical to healing 


of ulcers for prevention of continued pressure injury 
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3.4 - Acute Limb Ischemia - Acute-Onset Painful and Cold Limb 


Bike crash: acute peripheral arterial occlusion = vascular emergency; 
acute arterial occlusion (embolus, thrombus, trauma or iatrogenic) > 
ischemia to the affected limb 

Caught in sticks: most common cause of acute limb ischemia = 
thrombosis 

Old light dirt clods: history of claudication and/or chronic limb 
ischemia 

Red bush: chronic PAD > collateralization of blood vessels; acute 
occlusion = less symptoms than in healthy leg 

Fresh dark mud over old dirt clods: sudden worsening of 
claudication symptoms = acute on chronic ischemia 

Stuck in mud: hypercoagulable state > thrombotic acute occlusion 
Bulging tire: lower extremity peripheral aneurysms may thrombose = 
acute limb ischemia (most commonly popliteal) 

Splitting tire: dissections may also result in thrombosis = acute limb 
ischemia 

Breaking tree: trauma may also result in vascular injury + thrombosis 
= acute limb ischemia (e.g. long bone fracture, posterior dislocation, 
extremity trauma) 

TV static + bird’s nest: left atrial thrombus may embolize to 
extremities in Afib > acute limb ischemia 

Broken heart guitar string: MI — left ventricular thrombus > emboli 
> acute limb ischemia 

Jester’s hat + falling bell: valvular disease > vegetative emboli —> 
acute limb ischemia 

Golden needles and thrombotic cones: atheroemboli and 
thromboemboli form arterial sources > acute limb ischemia 

Trunk dilatation: AAA may release athero- and thromboemboli > 
lower extremity acute limb ischemia 

Heart-kite string: cardiac or other types of catheterization + vascular 
manipulation > dislodge atheroemboli or thromboemboli 

Blue-toed shoes: cyanotic toes = classic “blue toe syndrome” of 
small artery occlusion 

Reticular leggings + gangrenous sock + black sock: other skin 
findings of “trash foot” = livedo reticularis, gangrene, necrosis, 
ulceration, pain 

“P”: pedal pulses = usually palpable in blue toe syndrome 


34) 


35) 


36) 


37) 


38) 


Thrombotic pinecones: thromboemboli = larger, usually cardiac 
source 

Branching twig: thromboemboli lodge at atherosclerotic narrowings 
or branch points; most common location = common femoral artery 
bifurcation 

Bouncing pinecone: sudden limb ischemia is most often embolic in 
origin 

Leg pain: PAIN 

Ice pack: POIKILOTHERMIA 

Pale foot: PALLOR 

“X” on shoe: PULSELESSNESS 

Lightning bolt: PARESTHESIA 

Leg: PARALYSIS 

Bike repairs: emergent therapy should NOT wait for imaging 
confirmation if the diagnosis is highly suspected 

“Anti-clog”: anticoagulation (heparin bolus and continuous drip) and 
IV fluids should be started immediately 

Megaphone: doppler ultrasound may help confirm diagnosis 

Wrist and ankle pedometers: ABI may be performed if doppler 
signals present 

1st podium step: VIABLE (class I) = (+) distal ARTERIAL and 
VENOUS doppler signals; NO sensory or motor loss 

2nd podium step: MARGINALLY THREATENED LIMB (class Ila) = (+) 
VENOUS doppler signals, but (-) ARTERIAL doppler signals; NO 
sensory or motor loss 

Black CaT + megaphone: VIABLE or MARGINALLY THREATENED 
LIMB (class | or Ila) > pursue advanced vascular imaging (CTA, 
DUS, MRA, angiography) 

Observer with binoculars: VIABLE or MARGINALLY THREATENED 
LIMB (class | or Ila) > may be candidates for conservative 
management (heparin + observation) 

Observers in trees: serial exams are critical = ensure exam is not 
WORSENING 

Washing off mud: VIABLE or MARGINALLY THREATENED LIMB 
(class | or lla) > may be candidates for catheter- directed 
thrombolysis (+/- other percutaneous interventions) 

Broken bullhorn: IMMEDIATELY THREATENED LIMB (class IIb) = 
ABSENT distal arterial doppler signals and signs of SENSORY or 
MOTOR LOSS 
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39) 


40) 


41) 
42) 
43) 
44) 
45) 


46) 


47) 


48) 


49) 


50) 


51) 


52) 


Weak guy with scalpel: IMMEDIATELY THREATENED LIMB (class IIb) 


> straight to surgery (thromboembolectomy, intra-op thrombolysis, 
endarterectomy, bypass) 

Prosthetic leg falling: IRREVERSIBLE ischemia (class III) = ABSENT 
distal doppler signals, PROFOUND SENSORY and MOTOR loss, 
mottled skin with wood-like muscles > AMPUTATION 

“Refuel” station: reperfusion injury = K+, H+ and myoglobin released 
from previously ischemic tissue = nephrotoxicity and edema 

Leg caught in wheel: reperfusion injury > muscle edema > 
compartment syndrome 

“P” flip-flop: pulses may still be PRESENT in early acute 
compartment syndrome - PULSELESSNESS is a very LATE finding 
Pain lines: PAIN is the earliest and most common finding in 
compartment syndrome - pain OUT OF PROPORTION to exam 
Pain out of proportion: passive stretch causes severe pain in 
compartment syndrome 

Yellow zipper ties: paresthesias indicate early nerve damage 
Anterior cargo pocket: anterior compartment most commonly 
affected by acute compartment syndrome 

Long yellow zipper tie: anterior compartment syndrome DEEP 
PERONEAL (fibular) nerve damage = weakness in dorsiflexors and 
loss of sensation of first web space 

Flip-flop falling off: compartment syndrome progresses > 
irreversible nerve damage > common peroneal nerve in lateral 
compartment — foot drop 

Tire pressure gauge: intracompartmental pressure within 30 mmHg 
of the diastolic pressure = likely diagnosis of leg compartment 
syndrome 

Unzipped pant leg: fasciotomy should be performed for worsening 
symptoms or trend in compartment pressures; should NOT be 
performed if the muscle is already dead 

“Anti-clog” ad: acute peripheral arterial occlusion requires chronic 
anticoagulation after acute treatment = warfarin or non-vitamin-K 
antagonist oral anticoagulants (apixaban, dabigatran, or rivaroxaban) 
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